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Preface

Dear reader,

A glance at a map reveals a simple truth: Geographically speaking, Germany lies in the heart of Europe. Knowing that
annual electricity demand in Germany is the highest in Europe, its generation fleet the largest, and its power system in-
terconnected with ten countries with a total transfer capacity of almost 17 GW, one may wonder how anyone could claim
that the Energiewende is purely a national endeavour. The opposite is true: German and European energy systems are
heavily intertwined. Whatever happens in Germany has effects on its neighbours and vice versa. It is widely accepted
that enhancing cooperation among European partners would create positive welfare effects for all. Sharing resources and
developing joint regulatory frameworks could, for instance, help achieving system reliability at lower costs and balance

variable power generation across Europe.

Cooperation starts with mutual understanding. So far, the German energy debate has been focused merely on the German
power system, with very little awareness of neighbouring countries. In order to enhance the knowledge basis and pre-
pare the ground for thinking about potential cooperation, Agora Energiewende asked the Regulatory Assistance Project
(RAP) to develop a set of short, standard and readable reports on the power sectors of Germany's neighbouring countries,
focusing on key features, regulatory frameworks and important political developments. Originally, the country profiles
were supposed to serve internal purposes only. But, as we believe this information could be valuable for others as well, we

decided to publish it and make it accessible to everyone.

This country profile on Poland is the first of a series that will eventually cover twelve countries - including one on Ger-
many. It is certainly not exhaustive. We rather consider it as work in progress that we will be reviewing on a regular ba-
sis, checking latest developments, improving the text and adding new aspects. We would thus invite everyone to send us

comments and corrections that could be incorporated into the next versions to countryprofile@agora-energiewende.de.

May this country profile be helpful for your work!

Dr. Patrick Graichen

Executive Director of Agora Energiewende

Markus Steigenberger

Head of European Energy Cooperation of Agora Energiewende



mailto:countryprofile@agora-energiewende.de
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1. Overview

This report explores the structure of the Polish power sector.
It looks at the fuel mix, production and consumption, own-

ership and market structure, cross-border trade, and energy

policy.

Poland's power sector is dominated by hard coal and lignite,
which in 2012 accounted for 88.6 percent of total electricity
production. Nearly 55 percent of coal-fired power plants are
30 years old or older, and a significant portion of the gener-
ation fleet will need to be retired between now and 2030 in
order to comply with European environmental regulations.
The power market is dominated by four large, vertically in-
tegrated power companies, which are legally unbundled.
The three largest generating companies in Poland account
for some two thirds of production, and wholesale market
concentration remains relatively high.

Poland is interconnected with its neighbours, Germany,
Slovakia, the Czech Republic, Ukraine, and Sweden. Over
the past decade, Poland has been a net exporter of electricity,
though exports have been dropping in recent years. There is
a marked difference between contracted cross-border power
flows and total physical flows, primarily due to unplanned
flows through Poland carrying electricity from Germany
towards Austria.

Poland expects to see an increase in overall demand for elec-
tricity through 2030, combined with a trend of decommis-
sioning old power plants. The Polish Energy Policy to 2030
foresees significant investments in coal and lignite, devel-
opment of nuclear power, and some added investment in
renewable energy and gas-fired capacity to meet demand
in 2030. In order to reduce carbon in the electricity sector,
the energy policy depends largely on construction of nuclear
power and carbon capture and sequestration (CCS) for coal
and natural gas. Energy efficiency is expected to play a role

in slowing the growth in demand.
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2. Industry structure, ownership and regulation

N

Main indicators

Total population:
GDP:

Average electricity
consumption:

Total consumption:

Own research

38.51 million (2011)
€489.8 billion

2303 kWh/year per house-

hold (2009)
157 TWh

Market share of Polish electricity companies

Sector
Transmission
Distribution’

Generation3

Retail®

Leading companies
PSE Operator
Tauron Dystrybucja
PGE Dystrybucja
Energa-0Operator
Enea Operator

RWE Stoen Operator
PGE

TAURON

EDF

Enea*

ZE PAK®

Tauron Polska Energia
PGE

Energa

Enea

RWE

Other

Market shares for 2011 from Energa (2013)

Woszezyk (2013), p. 15

Market shares for 2012 for PGE, Tauron, and EDF from Woszczyk

(2013)

2.1 Industry structure
Table 1
Poland has unbundled electric transmission from distribu-
tion. The Transmission System Operator (TSO), PSE Operator,
is the owner and operator of the national transmission grid
and it in turn is wholly owned by the State Treasury. There
are five distribution companies which, while legally unbun-
dled, are in fact part of large parent companies with signifi-
cant generation and distribution assets, as well as a signifi-
cant share of the retail market. Two companies, Energa and
RWE, do not own a large amount of generation assets.

Table 2

Market share
100%
36.9%
25.5%
16.1%
14%
5.8%
38%
13%
10%
8%
7%
36.1%
24.4%
14.9%
11.5%
5.1%
8%

Remaining companies
None
143 small DSOs (under 100,000 customers)?

GDF SUEZ, PGNIG, Dalkia, CEZ, Fortum, RWE

77 other active retail suppliers, total, 2012

4 Enea(2013a)
5 Market shares for 2012 from PAK (2013)
6 Energa (2013)
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DSOs - Geographic Service Areas
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Woszczyk (2013)

The consolidation of Polish power companies into four (PGE,
Tauron, Energa, and Enea) vertically integrated, state-owned
companies is the result of a policy adopted in 2006, the “Pro-
gramme for the Electric Power Sector". This strategic docu-
ment, adopted by the Council of Ministers, laid down a path
for the development of the power market in Poland. The pro-

gramme called for the consolidation of energy companies

Elblag

Ptock
O

Krakow

Figure 1
Olsztyn
@)
RWE Stoen
Operator SP. Z .0.0.
O I. 20326
PR Il. 15456

O .
Lublin
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Skarzysko o
Kamienna

Rzeszéw
O
Tarnow

into four, vertically integrated energy groups holding gen-
eration and distribution assets, and owned by the National
Treasury. Today, three out of four of the largest distribution

companies remain majority owned by the State Treasury.

PGE holds the largest share of power production, followed
by Tauron Polska and Electricité de France (EDF). Together,

10
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these companies account for 61 percent of total electricity
production in Poland.

In 2012, there were 82 active retail suppliers on the electric-
ity market, though the top four suppliers accounted for 86.9
percent of the retail market. 360 entities were licensed to
trade in electricity — primarily vertically integrated indus-
trial power companies conducting sales and distribution

services.’

2.2 Ownership structure of Polish energy
companies

Most of the Polish power companies continue to be owned
by the State Treasury. The Treasury wholly owns PSE Op-
erator, the TSO, and holds a majority share in PGE, Energa,
and Enea. Tauron is the only one of the four energy giants
not majority owned by the Treasury, though the Treasury
continues to hold a 30 percent stake in the company. RWE
Polska is wholly owned by RWE.

Ownership structure of Polish energy companies

2.3 Policy setting and regulation

The Polish Energy Regulatory Office (ERO) is responsible
for the regulation of the electricity, gas, and heating mar-
kets. Its responsibilities are set forth in the Polish Energy
Act 0of 1997 ("Energy Act"), which has been amended over
time. The ERO is an independent agency. The President of
the ERO is appointed by the Prime Minister for a term of five
years. The ERO's responsibilities include: licensing, setting
tariffs, approving investment plans by regulated companies,
deregulation of electricity and gas markets, and oversight
over quality of supply and customer service. The ERO also
oversees compliance with energy company obligations un-
der Poland's “coloured" certificate schemes. The ERO is in
charge of issuing certificates (white certificates for energy
efficiency, green for renewable energy, etc.), as well as re-
tiring certificates to track compliance with corresponding

obligations.'3

The Ministry of Economy is responsible for preparing a

report on the security of electricity supply every two years.
The last report was prepared in 2013.* The President of

Table 3

30% State Treasury; 10% KGHM Polska Miedz; 5% ING Retirement Fund; 55% other individual

Companies Ownership
PSE Operator 100% owned by the State Treasury.

PGE 61.9% State Treasury; 38.1% other shareholders.®

Tauron

and institutional investors.®

Energa 50% State Treasury; 50% remaining shareholders.’®
Enea 51% State Treasury; 19% Vattenfall AB; 30% others."
RWE

RWE Polska is wholly owned by RWE East, which in turn is wholly owned by RWE AG, which is

86% owned by institutional investors, 13% private shareholders, and 1% employees.”?

7 Woszczyk (2013), p. 19

8 GKPGE (2013)

9 Tauron (2013)

10 The Initial Public Offering of Energa's shares on the Warsaw Stock

Exchange on 11 December 2013 brought the Treasury's shares in the
company down to 50 percent. Martewicz (2013)

11 Enea(2013b)

12 RWE (2012)

13 More on ERO's responsibilities is available at http://www.ure.gov.
pl/en/about-us/presidents-duties/22,Presidents- duties.html
(English).

14 Ministry of Economy (2013)

1
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the ERO is also obliged to prepare a report on the conditions
of conducting electricity business and the monitoring of
network investments, which is also required on a bi-annual

basis. 13

Poland's competition authority is Urzgd Ochrony
Konkurencji i Konsumentéw (UOKiK). It is responsible for
shaping antitrust and consumer protection policies, includ-
ing those in the power sector. The ERO also plays a role in
antitrust and competition issues. For example, it has di-
rected cases to UOKiK relating to customer complaints of
company activities related to customer switching.**

The Polish Ministry of Economy is responsible for setting
energy policy in the country. The Ministry issues legislative
proposals, such as amendments to the Energy Law or the
Act on Energy Efficiency. The Ministry consults the ERO on
energy-related policies.

2.4 Transposition of EU energy policy

Currently, Poland is subject to three infringement proceed-
ings relating to the energy sector:

- In March 2013, the European Commission referred
Poland to the Court of Justice for failing to transpose the
Renewable Energy Directive (2009/28/EC).*°

- InJune 2013, the Commission issued a Reasoned Opinion
for Poland to take action and ensure full compliance with
its obligations under the Energy Performance of Buildings
Directive (2010/31/EC).

- In September 2013, the European Commission issued a
Reasoned Opinion asking Poland to transpose the EU ETS
Directive (2009/29/EC) into national law.*

In August 2013, the Polish Government adopted a legisla-
tive package introducing changes to the Energy Act relating

13 Article 23.2a of the Polish Energy Act
14 Woszczyk (2013)

15 European Commission (2013a)

16 European Commission (2013b)

to regulation of the electricity and natural gas sectors, and
renewable energy.l” The legislation brought Poland into
compliance with the Third Energy Package, but not with
the Renewable Energy Directive.’® Poland has not yet com-
plied with its obligations under the Energy Performance of
Buildings Directive.

17 The package is referred to as the "Three-pack” as it amends leg-
islation relating to electricity, natural gas, and renewable en-
ergy. The text of the legislation is available in Polish at http:

/lisap.sejm.gov.pl/DetailsServlet?id=WDU20130000984.
18 Euroinfrastructure.eu (2013)

12
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3. Energy production and consumption

Main indicators Table 4

38 GW (2012)
29,287 MW (Jan 2012)
157,013 GWh (2012)

Installed Capacity:
Peak Demand:
Energy Consumption:

3.1 Installed capacity

Poland has a little more than 38 GW of installed capacity.
The power mix is dominated by hard coal and lignite, which
account for 88.6 percent of total electricity production. Com-
bined heat and power plays a significant role in the Polish
power sector. In 2011, 16.6 percent of total electric genera-

Polish power mix, installed capacity in

GW (Total of 38.03 GW), 2012 Figure 2

B Hard Coal
B Lignite
O Industrial power

O Large hydro
B Wwind, other renewables
O Gas

PSE (2013)

tion in Poland was combined heat and power production.*®

At the end of 2012, renewable energy accounted for about
4.8 GW of the installed capacity, including 1,330 MW of
pumped hydro. In 2013, the share of renewable energy in-
creased due to the addition of significant wind resources
to the mix. Figure 3 shows the mix of renewable sources in
September 2013.2°

Installed renewable capacity in GW (To-

tal of 6.5 GW), 2013 Figure 3

B wind

E Biomass

O Hydro
B Biogas

Energy Regulatory Office (2013a) and PSE (2013)

19 Eurostat (2013a)
20 Note that biomass in this graph counts only biomass-fired facilities,

and does not account for co-firing.

13
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Electricity production by energy source, 1950-2012 (in GWh)

160,000
140,000
120,000
100,000
=
% 80,000
60,000

40,000

20,000

I Hard coal
Large hydro

I lignite
[0 wind and other renewables

PSE (2013)

3.2 Electricity production

In 2012, national gross electricity production was 159,853
GWh. This was 2 percent smaller than in the previous year,
due to the economic downturn.?! Renewable electricity
production has increased significantly since 2008, primar-
ily due to increases in wind power and co-firing. While
co-firing is difficult to take into account when calculating
installed capacity, energy production from co-firing can be
tracked by Poland's green certificates scheme. In 2012, re-
newable energy production, including co-firing, accounted
for about 8.7 percent of total energy production. Co-firing
accounted for about 41 percent, and wind accounted for

about 32 percent. 22

21 Woszezyk (2013), p. 12
22 Polish Wind Energy Association (2013) and PSE (2013)

Figure 4

[ Natural gas
= Thermal power plants

Industrial power stations
e TOta|

Renewable energy production,

2006-2012 (in GWh) Figure 5

6,000
5,000

4,000 /
3,000 /
2,000 /

1,000 7/ -

2006 2007 2008 2009 2010 201 2012

= Bi0gas
=== Biomass

Solar PV
= Wind

== Hydro
== (Co-firing

Polish Wind Energy Association (2013). Note that the data are based on
renewable energy certificates issued as of 23 April 2013.

14
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3.3 Electricity consumption

Electricity consumption in 2012 was 157,013 GWh. This was
0.6 percent smaller than 2011. The drop is attributable in
part to increased end-use energy efficiency. According to
the Polish Ministry of Economy, electricity consumption is
expected to rise to just under 167,600 GWh by 2030.23

3.4 Peak demand

In Poland, peak demand occurs in the winter early evening
hours. The annual peak in 2012 occurred on 7 February at
approximately 17:30. The lowest level of demand occurred
on 17 June at 22:00.2* It is important to note that while the

peak demand occurs in winter, the lowest level of reserves
occurs in summer - 4 percent in 2012. (The Transmission
Grid Code requires an operational reserve of 9 percent,
which was met or exceeded in 2012 for all but four weeks of
the year.)?® This is due to the fact that less capacity is avail -
able in summer as some combined heat and power plants
close when the heating season is over.

Figure 6 shows available capacity of domestic power plants
during evening peaks, alongside peak demand, in 2012. The
low level of reserves experienced in June 2012 is not re-
flected, as it occurred during the morning hours.

Available capacity of domestic power plants and the peak demand at the evening peak, 2012 aver-

age values on working days in @ month (in MWs)

30,000

29,267.0
28,000 29,080.3

26,000

25/135.6

24,000 24,966.7

MW

23,505.7

22,000
22,425.2

20,000
20,409.8

19,489.0

18,000

Jan 2012 Feb 2012 Mar 2012 Apr2012 May 2012

—¥%— Maximum domestic capacity demand

Woszczyk (2013)

23 Energy Regulatory Office (2011), p. 30
24 PSE (2013)

Jun 2012

Figure 6

28,5041

26,1061

251234

24,5461 24,502.6

24,317.6
23,870.6
23,554.4

22,2337

21,0677

19,349.3

Jul2072  Aug 2072 Sept 2012 Oct2012 Nov 2012 Dec 2012

—>X— Available capacity of domestic power plants

25 Woszezyk (2013), p. 38

15
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Anticipated increase in demand, 2008-2030

45,000
40,000
35,000
30,000

25,000

MW netto

20,000
15,000
10,000

5,000

2008 2010 2012 2014 2016 2018 2020

Ministry of Economy (2011), p. 18

3.5 Planned conventional power plants in the
pipeline

Poland has a number of planned conventional power plants
in the pipeline. In order to put these plans in context, it is
useful to first consider the broader resource context in
Poland. Between now and 2030, Poland is expected to de-
commission 12.26 GW of generation capacity. 4.4 GW of
capacity are expected to decommission between 2014 and
2017.%6

Figure 7 demonstrates the anticipated increase in demand

between 2008 and 2030 and the reduction in available ca-
pacity as existing capacity is retired. The top line represents

26 Easton (2013)

I .
0 I IIIIIIIIIIIIIIIIIII

Figure 7

Fotowoltaika
I EL_Wiatr_Lad
EC_Biogaz
[ ELi EC_Biomasa
[ EC Gaz
[ EC_wK
[ EC_Przemystowe
[ EL_Pompowe
EL_Wodne
I EL WK _Stare
[ Belchatow i
I EL_WB_Stare

—— Wymagany margines
mocy +15%

—A— Z3potrzebowanie

mocy netto

2022 2024 2026 2028 2030

total power demand, plus a 15 percent capacity margin.?’
The red line below that represents actual projected demand.

According to the Polish Energy Policy for 2030, the gap in
available capacity is expected to be met with a combination
of lignite, hard coal, and nuclear power, as well as some in-
crease in natural gas and renewable generation. At the same
time, there is significant uncertainty as to how the fuel mix
willin fact develop, given the timeframe and level of invest-
ment needed.

Figure 8 shows the expected share of various fuels in elec-

27 Itis worth noting that the 15 percent capacity margin is higher
than the current operational reserve of 9 percent mandated by the
Transmission Grid Code.

16
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Fuel mix in electricity production - fore-
cast for 2030 (193,2 TWh) Figure 8

B Lignite O Fuel Ol O Biogas
B Hard Coal B Nuclear Power O Hydro
O Natural Gas [ Biomass O wind

Ministry of Economy (2011) Table 3.7

tricity production in 2030 as set forth in the Polish En-
ergy Strategy to 2030.%8 It is worth noting that in a higher
carbon-price scenario, the Strategy foresees a greater share
of demand to be met by natural gas (35 percent greater than
in the baseline scenario) and biomass, with a 15 percent de-

crease in the share of hard coal in the fuel mix.

Currently a number of gas- and coal- fired power plants are
being planned, though the dates for starting operations re-
main uncertain. Table 5 lists the conventional power plants
that are being planned, their net capacity, fuel and current

status.

28 Ministry of Economy (2011) p 44
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Planned conventional power plants

Company / name

PGE, Turéw

PGE, Opole

Tauron, Jaworzno

Enea, Kozienice

Zaktady Azotowe Putawy SA Melamina
1l

Polski Koncern Naftowy Orlen SA
Wioctawek

Elektrownia Blachowina Nowa Sp zoo
Elektrownia Potnoc SP Zoo

Energa Invest SA Progaz Gas Power
Plant

Energa Invest SA Progaz CHP Gas Power
Plant

Fortum Power and Heat Polska Wroctaw
CHP Gas Power Plant

Bloomberg New Energy Finance and own analysis

Net capacity
430 MW
1,800 MW
9510 MW
900 MW
840 MW

470 MW
808 MW
2,000 MW
1,000 MW

200 MW

400 MW

Fuel
Lignite
Hard coal
Hard coal
Hard coal
Gas CCGT

Gas CCGT
Gas CCGT
Coal

Gas CCGT

Gas CCGT

Gas CCGT

Table 5

Status

Tendered

After tender

Tendered

After tender

Announced / planning begun

Financing secured/under construction
Announced / planning begun
Announced / planning begun
Announced/ planning begun

Announced/ planning begun

Announced/ planning begun

18
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4. Imports and exports

Poland is interconnected with its neighbours Germany, Slo-
vakia, the Czech Republic, Ukraine, and Sweden. For pur-
poses of this paper, we focus on interconnections only with
EU Member States, thereby omitting Ukraine from the anal-
ysis. Poland is a net exporter of electricity, though the ratio
of exports to imports has been declining, and in fact Poland
faces a potential capacity shortage by 2016 as not enough
new capacity is expected to come online to make up for ca-
pacity reductions.? The surplus of exports over imports
amounted to 3,606 GWh in 2012, which was lower than in
2011 (5,309 GWh). Most Polish exports flow to Slovakia and
the Czech Republic, while most imports come from Germany.

Transmission capacity between Poland, Germany, the Czech
Republic, and Slovakia is allocated via coordinated explicit
auctions between the transmission system operators in

the Central Eastern Europe (CEE) region. Auctions are or-
ganized and conducted by the Central Allocation Office in
Freising/Germany. Trading along the Polish-Swedish inter-
connector — SwePol Link - is carried out through a market
coupling mechanism. Transactions are carried out through
the power exchanges (POLPX and Nord Pool Spot) on a day-

Import/export balances (exports—imports) (in GWh, physical flows)

2002 2003 2004 2005 2006

CZ 8,094 5,426 9,071 11,090 5,985
SK 2,294 2,728 2,623 2,792 3,373
SE -929 2,635 2,164 365 1,227
DE -1,266 -2,479 -2,754 -1,218 -1,826
Total 8193 12,310 11,104 13,029 12,759

Eurostat (2013c) and Eurostat (2013d)

29 4.4 GW of capacity are planned to be decommissioned between
2014 and 2017, and 12.26 GW of capacity are expected to decommis-
sion by 2030. Sections 7. and 10. of this report address the capacity
shortage and planned additions to the power system in more detail.

ahead basis.?° In July 2013, Poland signed a Memorandum of
Understanding to join with Romania in the integrated day-
ahead electricity markets of the Czech Republic, Slovakia,
and Hungary.3!

Import/export balance, 2002-2012 (in

GWh, physical flows) Figure 9

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0
FEEEF S S &
Table 6
2007 2008 2009 2010 2011 2012
9,197 6,840 7,095 5,354 8,197 8,754
3,600 2,551 2,337 1,499 3,052 3,498
-1,980 -1,920 -1,139 -266 -1,236 -2,618
-4,841 -5481 -5482 -5164 -4,704 -6,028
5,976 1,990 2,811 1,423 5,309 3,606

30 Woszczyk (2012), p. 22
31 CEPS(2013)

19
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It is important to note that the import/export balances
recorded for Poland reflect physical flows. There is a marked
difference between the volume of physical flows and con-
tractual imports/exports, particularly between Poland and
Germany. In 2011, for example, gross contracts for imports
amounted to 1,984 GWh, while physical cross-border flows
into Poland were 6,779 GWh. Similarly, 7,234 GWh of energy
were contracted for export, while electricity dispatched from
Poland amounted to 12,023 GWh.3?

Poland, in common with other countries in the CEE region,
experiences physical energy flows that often differ markedly
from those expected from commercial activities.>® These
unplanned or “loop flows" are principally associated with
energy transactions within the common German-Austrian
bidding zone and tend to flow from Germany through Poland,
the Czech Republic, and Slovakia into Austria and Hungary
and partly back to Germany. The impact of these loop flows
can be to add to or cause network congestion in the transit
countries, incurring re-dispatch costs and reducing avail-
able interconnection capacity. In extremis, loop flows can
cause transit systems to become insecure due to the possibil-

ity of post-fault or even pre-fault circuit overloading.

In January 2013, the regulators from Poland, the Czech Re-
public, Slovakia, and Hungary undertook a study to assess
the scope of unplanned power flows in the CEE region, and
the effect of these flows on power systems.>* Scheduled
commercial flows between Germany and Austria represent
about 28 percent of all exchanges within the CEE region.
Poland and the Czech Republic were identified as the coun-
tries most affected by the unplanned flows. It was found that,
during the three-year period analysed, Poland experienced
permanent unplanned flows in the range of 500-1500 MW
in the opposite direction to those expected from commercial

32 Woszezyk (2013), p. 33
33 The CEE region is one of seven regions created for purposes of

transmission planning and European electricity market integration.
The CEE region is made up of Austria, Czech Republic, Germany,
Hungary, Poland, Slovakia and Slovenia, and is led by Austrian

regulatory authority E-Control. See CEPS et al. (2013), p. 2.
34 CEPS, MAVIR, PSE, and SEPS (2013)

transactions and that there was a high correlation between
those unplanned flows and realised transactions within the
German-Austrian bidding zone. The study concluded that
the solution to the loop flow problem was the coordination of
all cross border transactions via the introduction of market
coupling and flow-based capacity allocation methodology,
stressing the need for all significant constraint boundaries to
be included in the process.

The market coupling and flow-based capacity allocation
methodology to be implemented as part of the market inte-
gration process is defined by the Capacity Allocation and
Congestion Management (CACM) Code.3® The Code is cur-
rently progressing through the Comitology procedure, fol-
lowing a recommendation by ACER to adopt the Code.3® The
Code recommends that bidding zones be defined so as to sup-
port congestion management and market efficiency, and it
might therefore be implied that bidding zones should be de-
fined by congestion rather than national boundaries. How-
ever, the Code is not explicit on this point and the question of
what might constitute the most efficient means of managing
congestion, market splitting or coordinated re-dispatch, is
left open.

As an interim measure, PSE, and 50 Hertz, signed a "virtual
phase shifter” agreement in December 2012 to carry out

a trial generation re-dispatch program to investigate the
possibility of managing loop flows in a more coordinated and
cost effective fashion, prior to the installation of actual phase
shifting transformers by 2016.

35 ENTSO-E (2012)
36 ENTSO-E (2013b)
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Realised schedules, measured load flows and unplanned flows on the DE-PL border Figure 10
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5. Electricity market

5.1 Wholesale market, prices and liquidity
5.1.1 Electricity market design

The structure of the Polish wholesale electricity market
follows the typical West-European model in that energy
can be traded on a bilateral basis using “over the counter”
standard contracts, via the PolPX power exchange, and also
in the balancing market operated by the TSO, PSE Operator.
A small portion of electricity is also traded on the Warsaw
Stock Exchange Platform for Trading Electricity (POEE). In
2012, trades on the POEE accounted for about 4.7 percent of
total electricity consumption.

PolPX operate four markets, which together in 2012 ac-
counted for over 84.1 percent of total electricity consump-
tion in Poland.

Polish electricity markets (2012) Table 7

Market

Commodity Forward In-
struments Market with
physical delivery (CFIM)3’
Day-ahead market

Volume traded

112.874 TWh, nearly 72%
of all electricity consump-
tion

19.104 TWh, over 12% of
all electricity consump-

tion
Intra-day market 0.019 TWh
Electricity auctions 1.267 TWh

Woszczyk (2013)

Energy trading takes place on an unconstrained basis, with
network congestion managed by redispatch via the balanc-
ing market. However, the Ministry of Economy has been
investigating the introduction of a nodal pricing model at

37 Forwards derivatives market introduced in 2008

some point in the future, which would effectively include the

costs of resolving congestion in wholesale energy prices.3®

Energy trading via the PolPX power exchange has seen sig-
nificant growth in recent years at the expense of both bi-
lateral and "internal” trading. This growth has been driven
primarily by the introduction in 2010 of the "exchange obli-
gation," a requirement that electricity generators sell at least
15 percent of power generated through a power exchange.
Companies entitled to receive funds for covering stranded
costs in connection with the early termination of long-term
power and electricity contracts must offer 100 percent of
their electricity production on the power exchange.3® The
share of companies obligated to offer 100 percent of their
electricity on the power exchange is significant. In 2005,
when the European Commission opened an investigation
into the issue of long-term purchase power agreements in
Poland, around 40 percent of generation was covered by

long-term agreements.*°

Wholesale energy trading by market (%) Table 8

Approximate percentage
of total energy trade by

volume

2009 2010 2071 2012
Bilateral 90+ 90 33 30
Power Exchange 0.2 4 59 62

Woszczyk (2013) and Woszczyk (2012)

Figure 11 reflects base and peak prices on the electricity spot
market for 2012-2013.

38 Sikorski (2011)
39 Woszezyk (2013), p. 12
40 European Commission (2013c)
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PolPX 2013 day-ahead market average daily prices (Eur/MWh) Figure T
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5.1.2 Market liquidity and highly concentrated market.*> The Energy Regulatory
Office reported that the HHI index (measured on the basis
Wholesale market concentration in Poland remains rela- of energy production) fell slightly in 2012.43 With the (par-
tively high, with the three largest generating companies tially mandated) transfer of energy trading from the bilateral
accounting for some two thirds of production. In 2011, the and over the counter market, liquidity on the PolPX power

wholesale market Herfindahl-Hirschman Index (HHI)* was  exchange has increased significantly in recent years.
measured at 1,835, on the borderline between a moderately

41

The Herfindal-Hirschman Index (HHI) is defined as the sum of the

squares of the percentage market share of each market participant.

The Index can range in value from O to 10,000, the higher the index

the more concentrated the market. A market with an HHI of less

than 1000 is generally considered competitive, a market with an

HHI in the range 1000-1800 would be considered as moderately

concentrated, while a market with an index above 1800 would be 42 European Commission (2012)
considered highly concentrated. 43 Woszczyk (2013)
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Electricity consumption and prices by customer size

Table 9

Consumer groups Total number Consumption Value (PLN*4) Average price
by consump- of consumers volume (MWh) (PLN/MWh)
tion volume

<50 MWh 16,573,911 46,916,504 13,765,431 293.40

50-2000 MWh 38,475 28,871,075 7,935,722 274.87

>2000 MWh 1,031 30,893,745 7,779,297 251.81
Total 16,613,417 106,681,324 29,480,450

Woszczyk (2013)

5.2 The retail market

In 2012, there were 16.7 million total consumers in Poland,
90 percent of whom were households. 24 percent of total
electricity supply went to household consumers.*> Res-
idential and other small end-users consuming under 50
MWh per year accounted for 44 percent of total consump-
tion. Those consuming between 50-2000 MWh per year
accounted for 27 percent of consumption, and large con-
sumers (over 2,000 MWh per year) accounted for 29 percent

of consumption.

Retail market concentration in Poland is high, with the three
largest companies, Tauron, PGE, and Energa, holding a total
market share of around 70 percent. The retail market had a
HHI of 2000 in 2010.46

Since 2007, all customer classes in Poland have had the right
to switch their supplier. While the number of customers

switching supplier is increasing, the switching rate remains
extremely low (0.86 percent in 2012).*” The switching rate is
lowest for residential customers, despite significant growth
over the past year. It is worth noting that tariffs for residen-

44 PLN is the acronym for the Polish ztoty, the national currency of
Poland.

45 Woszczyk (2013)

46 European Commission (2013d)

47 Woszczyk (2013)

tial customers that have not switched from their “incumbent”
supplier continue to be subject to approval by the ERO; there-
fore, the majority of residential customers continue to have
regulated rates.*

From January 1, 2014, electricity distributors and retailers

will be required to offer small customers a bundled rate that
includes the generation and distribution charge on one bill.
This is expected to facilitate customer switching by simpli-

fying the process for customers.*?

Electricity prices for household and industrial consumers in

Poland fall within the median range of prices in Europe.>®

48 Woszczyk (2013), p. 30
49 Energy Regulatory Office (2013b)
50 Eurostat (2013f)
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Electricity prices (Euro/kWh, excluding taxes)
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5.3 Allocation of grid costs

Transmission charges are applied on a uniform or “postage
stamp"®! basis within Poland and are paid almost entirely by
load (versus some EU member states such as the UK where
part of the cost of transmission is paid by generators). In
addition to recovering operational costs, depreciation, and
return on capital invested, transmission charges cover net
balancing costs, the costs of providing ancillary services,
internal congestion costs, and the costs of transmission
losses.®? Certain non-TSO costs are also included, for ex-
ample a transition charge to cover the stranded costs of the
early termination of long-term energy sales contracts. Re-
covery is split 57 percent/43 percent in terms of capacity

and energy usage respectively.

51 Under "postage stamp" rates, “[e]very transmission customer pays a
single rate for any transmission transaction within a defined region,
regardless of the contractual origin and contractual destination of

the electricity transmitted." See Hempling (2009).
52 ENTSO-E (2013c)

Figure 12

2007 2008 2009 2010 20M 2012

Customers connecting to the network are responsible for
the costs of the connection but not for grid reinforcement.
All wider or shared network costs associated with the con-
nection are socialised through transmission charges. For a
typical connection, final customers pay 25 percent of the
cost of connecting, renewable and co-generation units with
an installed capacity of 5 MW or less pay 50 percent, and
generators and distribution companies pay 100 percent.>?

53 ENTSO-E (2013c)
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6. Electricity balancing/reserve markets

Asis the case in the majority of Member States, the energy
balancing arrangements in Poland consist of three main ele-
ments: programme responsibility, the single-buyer market
for balancing energy operated by the TSO following market
closure, and the imbalance settlement process. Balancing
market participants can either be active (larger generators
equipped with appropriate control and communication sys-
tems) or passive (smaller generators and all loads). All partici-
pants are required to submit forecast energy volumes at the
day ahead stage, with active participants also offering bal-
ancing energy bids and offers at this stage. However, with
the introduction of intra-day trading, energy volumes can
now be adjusted prior to market gate closure, two hours be-
fore real time.>* In the case of renewable technologies, such
as wind, forecasts of energy volumes can be modified up to

one hour ahead of real time.

Accepted balancing offers and bids are remunerated on a
"pay as bid" basis, while imbalances are settled via a marginal

Reserve requirements

Primary or second reserve

Delivered automatically via governor
response/load frequency control (LFC) in
order to contain frequency deviations within
prescribed limits.

All generators with “rotating masses” and a
capacity in excess of 5SMW are required to
reserve 1 percent of that capacity for use as
PCR.

The service, which needs to be fully delivered
within 30 seconds and maintained for up to 5
minutes, is not remunerated.

level.

Polish Power Grid Company, SA (2001)

54 Obersteiner (2008)

Secondary or minute reserve

An automatically called service
which is to be fully deployed over
the period 30 sec to 15 minutes.
The service is used to replace
primary or second reserve and
restore frequency to its nominal

dual-price mechanism: participants who are long with re-
spect to their declared contractual position are paid at the
system sell price, and participants who are short are re-
quired to buy balancing energy at the system buy price.

There is little opportunity for imbalances to be aggregated,
other than for participants connected at the same connec-
tion point. This does, however, favour smaller distribution-

connected participants.

Primary and secondary reserves (referred to as “second” and
“minute” reserves respectively) are procured on an annual
basis via bilateral agreements. Tertiary or hourly reserves
are predominately purchased via the day ahead balancing
market. Remuneration for contracted second and minute
reserves is via an enabling payment when the service is
activated and a utilisation payment for energy. The techni-
cal requirements of second, minute and tertiary or hourly
reserve are given in Table 10.

Table 10

Tertiary or hourly reserve
A manually dispatched
reserve product, which
needs to be fully deployed
over the period 15 min-
utes to 1 hour in the case
of spinning reserves and
4 to 8 hours in the case of
plant at standstill.
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7. Long-term energy policy/decarbonisation

The EU has set the goal of reducing GHG emission 20 percent
below 1990 levels by 2020. This target is divided between
sectors covered under the EU Emissions Trading Scheme
(ETS) - covering about 45 percent of total GHG emissions

— and the Effort Sharing Decision (ESD), which sets targets
for all remaining economic sectors. Under the ETS Directive
there are no country-level targets; however, Poland is part
of the EU-wide cap requiring covered sectors in the EU to
cut greenhouse gas emissions 21 percent below 2005 levels
by 2020. The ESD caps Poland's GHG emissions in non-ETS
sectors at 14 percent over 2005 levels by 2020.

The main policy document laying out Poland's long-term
energy policy, including the strategy for decarbonising the
power sector, is the Polish Energy Policy to 2030 and the
accompanying Energy and Fuel Demand Forecast to 2030
(updated September, 2011). The Polish Energy Policy to 2030
sets six leading priorities for development of the energy
sector to 2030:

Improving energy efficiency
Increasing energy security

Developing nuclear power

N TN

Increasing the share of renewable resources, including
biofuels

N

Developing competitive energy and fuel markets

2

Limiting the effect of the power sector on the environ-

ment.?®

The document does not set specific targets for carbon emis-
sions, energy efficiency, or renewable energy (though Poland
is pursuing targets and policies pursuant to related European
directives, discussed in more detail below). Rather, it indi-
cates a general pathway to decarbonisation. As mentioned
earlier, Poland is expected to face significant capacity re-

tirements between now and 2030. The Polish Energy Policy

55 Ministry of Economy (2009), p. 4-5

anticipates a concurrent increase in demand between 2008
and 2030. In order to meet this shortfall while maintain-
ing alow-carbon trajectory, the Energy Strategy envisions
that demand will be met with a combination of fuel diver-
sification (particularly development of nuclear power and
renewables) and exploitation of new lignite mines. CCS plays
a central role in decarbonising the power sector, which con-
tinues to rely on coal and lignite for a significant portion of
supply. The updated projections for fuel and energy demand
to 2030 forecast a reduction of GHGs in electricity produc-
tion from 144.2 million tons CO2 in 2008 to 84.2 million tons
of CO2in 2030 - a 42 percent reduction.®®

In addition to the Energy Strategy 2030, the Ministry of
Economy has commissioned several analyses of low-carbon
pathways for Poland. Moreover, two working groups — the
National Program for Developing a Low-Emissions Economy
and the Public Council for Development of a Low-Emissions
Economy - are helping to develop low-emissions strategies
for Poland.®’

56 Ministry of Economy (2011), p. 48
57 More on these work streams is available on the Ministry of

Economy's website http://www.mg.gov.pl/Bezpieczenstwo+
gospodarcze/Gospodarka+niskoemisyjna.
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8. Renewable energy

Under the Renewable Energy Directive, Poland is expected
to increase the share of energy from renewable energy
sources to 15 percent of gross final consumption by 2020.
In 2012, renewables accounted for nearly 4 percent of total
electricity production and 13 percent of installed electric

capacity (including large hydro).®

Poland has in place a green certificate scheme, which was
first introduced in 2005. The scheme establishes annual re-
newable energy targets that obligated entities must meet by
retiring green certificates. Certificates are tradable. Renew -
able energy includes renewable electricity or heat generated
through hydroelectric power, wind, biomass, biogas, solar
photovoltaic and heat, and geothermal energy.>®

The obligation applies to:

- electricity retailers who are also power producers or
traders,

- large industrial end-users who consumed not less than
100 GWh of electricity in the previous calendar year and
for whom electricity accounted for no less than 3 percent
of production cost, and

- brokerage firms and end-users transacting on the Polish

Power Exchange.

Targets are set as a percentage of total annual sales. For
2012-2021, the targets are shown in Table 11.

Obligated parties can also pay an alternative compliance fee
to make up for any shortfall in meeting the target.

Prices for green certificates plummeted in late 2012/ early
2013, due to an oversupply of green certificates. The over-
supply was caused by a combination of production exceed

the annual renewable obligation and certificates from previ-

58 PSE (2013)
59 Ministry of Economy (2012)

Renewable electricity targets Table
Target Year
10.4% 2012
12.0% 2013
13.0% 2014
14.0% 2015
15.0% 2016
16.0% 2017
17.0% 2018
18.0% 2019
19.0% 2020
20.0% 2021

Ministry of Economy (2012)

ous years that had been banked. In 2012, co-firing produced
5.8 TWh of energy, while wind power produced 4.5 TWh of
energy (out of a total of 13.9 TWh).%° In 2013, the share of

wind increased significantly.

Due to the price volatility of green certificates, the desire

to diversify sources of renewable energy, and the need to
fully transpose the European Renewable Energy Directive,
Poland is considering an entirely new incentive scheme for
renewables. Under discussion is a departure from the green
certificate scheme and transition to a reverse auction for

renewable energy.®

Recent changes to the Polish Energy Law have introduced
some changes to the law governing renewable energy in
Poland. The amendments introduce a system for guarantees
of origin, a framework for setting a national renewable en-

ergy target for 2020, as well as intermediate targets, and a

60 Zaremba (2013)
61 Krasuski (2013)
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framework for preparing a national renewable energy ac-
tion plan. As noted previously, the Polish Energy Law has
not brought Poland into full compliance with the European
Renewable Energy Directive, and work on transposing the

Directive continues.
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9. Energy efficiency

Poland has a national, economy-wide target of achieving a
9 percent reduction in final annual energy use by 2016, as
compared to Poland's average energy use from 2001 to 2005.
The central compliance mechanism to meet this target is an
energy supplier obligation, combined with a tradable white
certificate scheme.

The energy efficiency obligation covers suppliers of elec-
tricity, natural gas, and district heating, as well as brokerage
firms and end-users transacting on the Polish Power Ex-
change. Annual targets are set by the Ministry of Economy.
Obligated entities comply with the obligation by retiring
white certificates in the amount corresponding with their
target. They can also pay an alternative compliance fee to
cover any shortfall. Money from the alternative compliance
fee is paid into the National Fund For Environmental Protec-
tion and Water Management.

The first tender for white certificates was issued in January
2013. Only 3.76 percent of the expected value (in tonnes of
oil equivalent) of white certificates expected to be issued in
the first tender were issued.%? The Regulator had to deny
half of the applications due to trivial errors, such as account-
ing errors. Another tender is being organised before the end
of the year.

62 Energy Regulatory Office (2013c)
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10. Grid infrastructure and reliability

10.1 Generation adequacy standard

While the ERO considers that sufficient domestic capacity
currently exists to meet peak demand, there is a significant
concern over potential capacity shortages starting in 2016.
The shortages are anticipated as a result of the planned de-
commissioning of 4.4 GW of capacity between 2014 and
2017, in part due to deferred implementation of the Large
Combustion Plant Directive and a delay in commission-
ing new capacity to meet the shortfall. Poland has an aging
power fleet — nearly 55 percent of the country's installed
capacity is over 30 years old — and there are plans to decom-
mission 12.26 GW of generation capacity by 2030.3

Responsibility for security of supply in Poland lies with

the Minister of the Economy. Following the Minister's di-
rection, the ERO has the competence to organise tenders

for new capacity should the need arise and to implement
initiatives aimed at reducing the demand for electricity. Be-
fore announcing such a tender, the President of ERO must
agree with the minister in charge of public finance and other
relevant public authorities on the types of economic and
financial instruments enabling the construction of new gen-
eration capacity or the delivery on preferential terms of

initiatives leading to the reduction of electricity demand.®*

To date, the need to tender for new generation capacity has
not arisen. However, recently work has begun to develop

a capacity market in Poland. In order to support capacity
margins in the period before a capacity market would be in
place, an operational reserve mechanism may be introduced
to prevent otherwise unprofitable generation capacity from
decommissioning.®®

63 Easton (2013)
64 See Woszczyk (2013) and CEER (2013)
65 Strzelecki & Martewicz (2013)

10.2 Current SAIDI

Although there is limited historic data available for Poland,
the number of supply minutes lost by consumers due to un-
planned transmission and distribution outages is high com-
pared with many other European Member States. A likely
contributing factor is the relatively low ratio of underground
cable (as opposed to overhead lines) to total circuit km in the
Polish low- and medium- voltage distribution networks.
There is a clear correlation between the use of overhead lines
and increased SAIDI. Comparing Poland and Germany as an
example, Polish SAIDIis some eight times higher than the
average for Germany. The ratio of underground cable to total
circuit km for the Polish low-voltage and medium-voltage

SAIDI - unplanned interruptions, ex-

cluding exceptional events Figure 13
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distribution systems is 0.32 and 0.22, respectively, com-
pared with figures of 0.87 and 0.75 for Germany.

A comparison of average Polish SAIDI with other European
Member States is given in Figure 13.

10.3 Smart metering

A number of smart metering pilot projects are underway

in Poland; however, currently there is no national roll-out
plan. Several of the large power companies, including Energa,
Enea, and Tauron are beginning large-scale installation of
smart meters. Energa alone plans to install 400,000 smart
meters by the end of 2014. The Regulator has prepared a
conceptual market model for smart metering in Poland and
is working with the government and stakeholders on de-
veloping a smart metering plan for the country. The Polish
government has not undertaken a cost-benefit analysis of

smart metering, though there are industry analyses.®®

66 See CEER (2013)
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How do we accomplish the En-
ergiewende?

Which legislation, initiatives, and
measures do we need to make it
3 success? Agora Energiewende
helps to prepare the ground to en-
sure that Germany sets the course
towards a fully decarbonised power
sector. As a think-&-do-tank, we
work with key stakeholders to en-
hance the knowledge basis and fa-
cilitate convergence of views.
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