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 SUMMARY
PSE is of the opinion that in order to maintain security and reliability of electricity supplies as well as to ensure effectiveness of electricity market it is necessary to introduce in particular the following changes:
1. The present zonal market model should be replaced with a nodal market model. If a simplified zonal model of the
system is maintained for the purpose of market processes, it will not be possible for such processes to correctly
reflect economic aspects and conditions specified for safe operation of electric power systems.
2. Developing a mechanism of procuring electricity and capacity reserves within an integrated process. If electricity
and capacity reserves are procured within separate market processes, system resources designed for supplying
electricity to consumers are used in an inefficient way.

The market model proposed by the European Commission in the “Clean Energy for All Europeans”
package does not offer a possibility to employ the above-mentioned solutions.

 INTRODUCTION
European electric power systems integrated within the internal electricity market will not be able to operate in a safe
and cost-effective manner under the market model proposed in the package “Clean Energy for All Europeans”
The reason is that this model is inadequate for challenges
faced by European electric power systems where such
challenges result from ever-increasing dynamics of electricity generation and flexibility of its consumption (and
consequently, increased sensitivity of demand for electricity to prices).
In order to meet these challenges, in the first place it is
necessary to effectively coordinate electric power systems
using price signals, operation of generation sources and
electric loads. Such coordination has to ensure the optimal
use of transmission capacities of electric power networks
to supply customers with electricity as well as provide support for meeting criteria of secure electricity supplies.
To this end, it is necessary to properly price electricity
at specific locations which in turn requires proper representation of resources found in the system (networks and
generation sources) in market processes and correct
organization of such processes.
At the moment, we can see development of distributed
generation of electricity. Also changes in technology and
price incentives result in increased, though regionally
differentiated, flexibility of demand. Unfortunately,
simplified solutions adopted in the zonal model
of systems still make it impossible to differentiate
prices in a proper manner. PSE is of the opinion that
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in order to effectively influence resources found in different
locations of the system it is necessary to stimulate them
in accordance with conditions prevailing in these locations.
The solutions proposed by the European Commission assume that processes of procuring electricity and capacity
reserves are separated from one another. This will lead
to taking suboptimal market decisions and consequently
results attained will be inconsistent with the Commission’s
assumptions. In reality, simplification of electricity market
thus achieved will enforce an artificial split of system
resources between two processes, inflexible use of such
resources and, last but not least, their ineffective allocation.
PSE finds the issue of representing network resources
in market processes very important for ensuring effective
operation of the market, creating an environment for real
competition as necessary for market mechanisms, and
facilitating secure operation of the system. PSE is of the
opinion that separating processes used to procure
electricity from those employed to procure capacity
reserves will cause additional serious distortion
in market processes and will affect the issue of long-term
market equilibrium and proper determination of costs
of supplying electricity to customers as well as investment
decisions of a key importance for ensuring sufficient electricity generation in the future. Considering the above,
PSE believes that it is necessary to modify the proposed
regulations in order to take account of the above-mentioned aspects of operation of the market.

 SPECIFIC ISSUES
According to the European Commission, the proposed
regulations are meant to ensure effective integration
of RES, improve flexibility on demand and supply sides,
integrate wholesale and retail markets as well as to determine prices in a manner that reflects competitive relations
between supply and demand, and develop long-term markets to provide protection against price volatility. However,
at the same time the solutions proposed within the regulation by the European Commission do not support reaching
these goals.

borders, a significant cost of handling intra-zonal congestion is generated by remedial measures, in particular such
as redispatching1 and counter-trading2.

REPRESENTATION OF SYSTEMS IN THE MARKET
MODEL
Maintaining a simplified zonal market model of electric
power systems in market processes and excluding the
possibility of differentiating actual prices of electricity
(prices on the balancing market) within a single zone.
As a result of inappropriate delimitation of zones, such
a solution makes it impossible for market processes to correctly reflect economic aspects (in particular costs) and
conditions specified for safe operation of electric power
systems. Moreover, it will prevent effective coordination
of operation of energy sources and electric loads within
a given zone in accordance with its diverse conditions.
For this reason, PSE is of the opinion that it is justified
to use the smallest possible zones, preferably corresponding to individual nodes of an electric power system (nodal
market). The smaller a zone is: (i) the better conditions are
for modelling correct electricity prices on a local level
(which contributes to improved effectiveness of using resources connected to the network), (ii) the better access
to electricity at market prices is offered to customers, and
(iii) the wider a range of transmission capacities is offered
to market participants under competitive market conditions
(which contributes to better effectiveness of use of networks).

Figure 1 A simplified diagram showing a market consisting of 6 nodes.
Nodes marked with numbers 1-6. Congestion is present on transmission lines between nodes 1-6 and 2-5; Ogioni, Smeers, 2010.

If it is possible to fulfil the conditions of perfectly coordinated counter-trading (PCCT - cooperation of transmission system operators aimed at optimizing total costs
of counter-trading), results of balance struck in the nodal
and zonal market (with market coupling) environments are
not much different from one another. However, in the
European market it is difficult to create a real possibility
to carry out effective (coordinated) counter-trading (to say
nothing of PCCT). In a situation of uncoordinated countertrading where activities of the other party have to be
In order to effectively determine market equilibrium treated as data, costs depend on market organization - incorrect division into zones as shown in case (b) (fig. 2)
in a zonal system, it is necesmay result in extremely high
sary to assume that unlimited
costs of counter-trading.
Using
the
smallest
possible
zones,
preferably
transmission capacities exist
Even though it is only an excorresponding
to
system
nodes,
contributes
to
within a price zone and
ample analysis, it shows key
properly specify borders of
improved effectiveness of using resources concoordination-related probsuch a zone. It is impossible
nected to the network.
lems in case of zone model
to fulfil the first of these asof a system (see Ogioni,
sumptions in Poland. The
Smeers
2010).
principle of one-off determination of zones in Europe according to state borders cannot guarantee that their areas
are optimal. Consequently, due to zonal transmission constraints and the risk of improper specification of zone

1

Redispatching - a measure triggered by one or more system operators where the generation or load pattern is changed in order to change physical flows within the transmission system and reduce congestions.
2
Counter-trading - inter-zonal exchange initiated by system operators that is carried out between two bidding zones in order to reduce congestion.
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usefulness of the nodal system in Europe while at the
same time, according to results of analyses, it will not affect the situation of market participants that remain in the
zone system (see Mohrhauer 2016).

Figure 2 shows two possibilities of dividing the market into the “North”
and “South” zones; in (b), the “North” zone includes a line with a limited transmission capacity and such division may result e.g. from the
fact that nodes 1, 2, 3 and 6 are located in the same country.

A solution to this economic problem consists
in adopting market model assumptions that reflect the
actual structure of the electric power system using
nodes and not zones. Such an approach will make it possible to determine electricity prices at individual nodes with
actual transmission capacities between them taken into
account. If no congestion is present between nodes (or
when such congestion exceeds the level of actual demand) in the architecture/structure of zones, costs of
neither redispatching nor counter-trading would occur and
the expected price of electricity would be the same in both
market structures. However, as is seen from simulational
analyses (e.g. Mohrhauer 2016) and experience of operators that use the nodal system, costs of counter-measures
in a zonal system (both within a zone and between zones)
are so high that the effective price of electricity is lower in
the nodal solution. Additionally, such a solution facilitates
managing the system and reduces a risk that congestion
will occur.
One should highlight the fact that counter-trading (and redispatching) are ineffective as congestion management
tools. The reason is that they do not promote efficiencyoriented competition on the electricity market and result,
as shown in model analyses, in subsidizing investments in
generation capacities not where they should be located
(see Dijk, Willems 2011). In the effect, it often leads to a
need of subsidizing sources that are not profitable at the
moment (i.e. such that their marginal cost of electricity
generation on an effectively operating market exceeds the
equilibrium price) but which are necessary to stabilize the
system.
In the opinion of PSE, a market based on nodes and
not on zones would be the most efficient solution for
the Europe’s electric power system. However, considering technical, organizational and institutional problems
that accompany creation of the nodal market, PSE proposes a temporary solution in a form of a hybrid system
where a nodal market will be implemented within selected
zones. Such a solution will give an opportunity to verify
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If a nodal market is introduced in a situation where congestion is present within current market zones and
between them, prices at individual nodes will be different.
This will be a result of prices offered by bidders and notified, simulated or assumed demand. According to
analyses, in the environment prevailing in Europe, this
may lead to significant price differences, in particular in extraordinary circumstances. Implementation of nodal
representation of electric power systems will make it possible for the final electricity price to include different costs
related to supplying electricity and maintaining the energy
infrastructure. Price differentiation among system
nodes in a zone will ensure effective use of generation
and transmission capacities for meeting consumers’
demand for electricity and thus will contribute to minimizing total costs of system operation.

Figure 3 Operational costs of a 3-zone electric power system for different types of market organization. The model of the system as described
in Mohrhauer, 2016. Hybrid types of market organization allow for
a nodal system in one zone. Zone 1: exporter; Zone 2: importer; Zone
3: Exporter with transit flows.

When the demand side is considered, one may expect that
such a solution will promote optimizing of decisions taken
by companies or consumers of electricity who at the moment make investment decision based on incomplete
information. Their plans take account of e.g. differences in
quality and prices of labour, transport and telecommunications infrastructure, but cannot include the actual
electricity price that would be reflected if a proper representation of the electric power system was used.
As a result, behaviours of electricity consumers in the
process leading to the market equilibrium in a nodebased system may contribute to transforming of demand in a way that allows more effective use of the
current electric power infrastructure.
Additionally, if more precise representation of the network
is developed, it will be possible for market processes
to better meet conditions of secure electricity supply in
concluded trade contracts. This in turn will result in limiting
3

the extent and costs of applying remedial measures by
system operators in order to meet the security criteria, and
consequently reducing costs of electricity supplies imposed on consumers in transmission tariffs. Owing to this,
electricity prices will better reflect its actual costs of supply.
PROCUREMENT OF ELECTRICITY AND CAPACITY
RESERVES
Introducing the requirement of procuring electricity and
capacity reserves using separate market processes.
In its package “Clean Energy for All Europeans”, the European Commission proposed a solution in which
electricity and capacity reserves are procured separately.
This was despite the fact that the Code on Balancing
adopted by the Commission in March, 2017, provided for
the possibility of integrated procurement of electricity and
capacity reserves. The solution proposed in the Package
will pose an obstacle to reaching a long-term efficiency
of electricity markets.
The proposed separation of energy and capacity reserves
procurement processes continues the idea that has been
present in Europe for a long time, and according to which
technical issues, that in particular include maintenance
of the required level of capacity reserves, should be separated from trade in electricity. Such an approach was
based on the market participants’ support for simplicity in
trade in electricity. However, it is now clear that such
organization of market processes brings about a series
of inefficiencies, as a result of which system resources
designed for supplying electricity will be used in an inefficient way.

processes. Whether given potential of sources is used for
supplying electricity or providing capacity reserves, will be
determined in two different processes that are independent of one another. In such a situation, the manager of the
resource has to allocate it ex ante between different market processes. Potentially, this will lead to reaching
suboptimal states of market equilibrium.
As a particular challenge, the TSO has to ensure the required level of long-term capacity reserves. PSE is of the
opinion that in order to achieve this goal it is necessary to
complement the electricity market with an additional tool
designed to ensure capacity reserves, i.e. a capacity market understood as a market of long-term contracts that
secure guaranteed deliveries of capacity in the future. Development of RES, highly diverse national energy policies,
support for RES, and temporary oversupply result in
a long-term drop in wholesale electricity prices to levels
that do not give market basis for maintaining them in the
future, to say nothing of the restoring of generation capacities of baseload power plants. As a result of decreasing
profitability of generation in baseload power plants, it crucially important to ensure a capacity market in order
to maintain sufficient generation in short-term and medium-term perspective and, in a longer perspective, to
build energy storage facilities in order to allow operation of
low-emission electricity markets (generation adequacy).
From the PSE’s point of view, capacity mechanisms
are a key tool in the process of transforming the electric power system without exposing customers
to a risk of blackouts.

PSE expects that regulations adopted by the EU institutions
will
support
development of nodal market
One should note that ensurSeparate procurement of the same resources
and additionally promote or
ing capacity reserves will
within different processes leads to suboptimal reeven require the combining
have increasing economic
sults
of
market
operation.
of processes used for procurimpact as new branches of
ing electricity and capacity
industry and services, e.g.
reserves. PSE is of the opinemission-free
automotive
sector, develop. It is reasonable that bills for electricity ion that the appropriate approach consists in working
should reflect demand for its higher power (which attracts towards the most precise representation of system
economic costs of ensuring capacity reserves). As far as resources in the market processes as well as ensuring an
electric power systems are concerned, this additionally in- environment for integrated procurement of electricity and
cludes the fact that ensuring access to higher capacity capacity reserves. Such solutions will make it possible
requires guaranteeing adequate system reserves. This is to optimally allocate resources and thus effectively deterdue to competing for the same resources within different mine the total cost of supplying electricity to customers.
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