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Preface

Preface

This case study is part of an Energy Sector Management Assistance Program (ESMAP)
project on Regional Power System Integration (RPSI). The objective of the project is to
facilitate and accelerate RPSI projects in developing countries around the world. The project
will draw on international experience and theoretical analysis in this area to provide a
framework to assess:

o the economic, financial and environmental benefits that can accrue to regional
power trading;

o the institutional and regulatory arrangements needed to sustain and optimize
regional projects; and

o the ways in which obstacles to integration have been successfully overcome.

The final output of the project will be an umbrella report, Regional Power Sector Integration -
Lessons from Global Case Studies and a Literature Review. This review will summarize the 12
case studies and literature review undertaken and analyze common themes on barriers to
RPSI and solutions to overcome them.

Economic Consulting Associates was contracted to execute the project. In doing so, we are
working closely with ESMAP and World Bank staff, as well as government officials, utility,
power pool, and regional economic community personnel, and others directly involved in
implementing regional power schemes.

This and other 11 Case Studies are prepared as clear, factual presentations of the selected
projects. The intent is to provide a direct, easily digestible description of each of the selected
projects without imposing an analytic framework or making judgments about the degree of
success. Such analysis will be undertaken at the global level, considering the entirety of
experiences from the Case Studies, in the aforementioned umbrella report.

All 12 Case Studies follow a uniform structure to facilitate ease of comparison and reference
from one Study to the next. Some sections are longer than others, depending on the specifics
of the Study. Additionally, there is some cross-referencing within each Study.
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Executive summary

1 Executive summary

This case study examines the role of the Union for the Coordination of Transmission of
Electricity (UCTE) in the development of electricity integration in Europe. When it was
formed in 1951, UCTE represented national integrated electricity utilities, including
generation; hence it had the acronym UCPTE (P for production). With the unbundling and
privatization of generation in many of the countries, in 1999 the organization became the
UCTE, concentrating on the technical issues of operating a large, synchronous system
spanning national boundaries. Responsibility for market-related interconnection issues was
passed to the Association of the European Transmission System Operators (ETSO), which
was formed in 1999.

By the time this UCTE case study was being finalized, UCTE, ETSO and other similar
organizations outside of the synchronous area had been subsumed into a new institution
called the Association of the European Network of Transmission System Operators for
Electricity (ENTSO-E). This is a very recent development, which is covered in Section 6 of
this case study and in Annex A5. The main thrust of the case study is on UCTE as it was
prior to this development. The members of UCTE were the transmission systems operators
(TSOs) within its synchronous zone. The original UCTPE had seven members; as of early
2009, UCTE had 29 TSO members, representing 24 countries.

1.1 Motivations/objectives for trade

When UCTPE was formed, the priority was the rebuilding of generation and transmission
capacity in Western Europe. Trade in electricity was complementary to the main goals of
rehabilitating electricity infrastructure after the Second World War and extending
electrification to reach a higher proportion of the population.

One of the aims of UCPTE at its inception was fuel economy (maximizing use of hydro
resources in order to conserve coal). As the European electricity industry recovered in later
years, the goals of UCPTE, and later UCTE, became to ensure reliability and security of
supply in Europe and to reduce transmission costs by coordinating electricity flows and
sharing reserve capacities. UCTE’s declared mission was to provide a reliable market base
through technical and operational coordination in the synchronous area with a view to
maintaining security and stability. Supporting this central goal was the monitoring of long-
term generation and transmission adequacy, but there was also the additional ambition of
extending the synchronous area.

The continued development of the UCTE synchronous area was based on benefits from
sharing reserve requirements, as well as improved reliability due to the greater diversity of
supply available in a multinational system. There was also improved efficiency of
generation utilization due to the diversity of load (with peaks in demand occurring at
slightly different times in the different countries).

From 1996 on, electricity markets in Europe came increasingly to be shaped by the single
market project of the European Union (EU). With the exception of Switzerland, all of the
member countries of UCTE are members of the EU or aspire to EU membership, and hence
the EU Directives pertaining to electricity have had a determining influence within UCTE’s
synchronous area. As electricity trade grew as a result of the EU-inspired liberalization, the
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Executive summary

benefits noted above from UCTE’s technical interventions enhanced the continuous
improvements to efficiency from least-cost generation gaining access to the widest possible
market.

1.2 The trade solution put in place

UCTPE and UCTE concentrated on developing coordination and common rules to facilitate
cross-border transfers of energy and transmission services. This provided practical means of
sharing the burdens of security of supply and system stability as the electricity systems of
Europe expanded and became progressively more integrated.

UCTE sought practical solutions to technical issues and promoted common standards. Due
to a major supply failure incident in 2003, UCTE changed its processes from a voluntary set
of operating guidelines into a defined set of rules, enforced through a legally binding
agreement.

UCTE limited its role to transmission system operation. As noted above, market issues, such
as cross-border transmission and congestion charging, were from 1999 moved forward by
the parallel organization for systems operators, ETSO. UCTE was not therefore directly
involved in the development of regional electricity markets in Europe; its role was rather
one of continued accommodation of trade initiatives both from the EU and from trading
participants.

1.3 Current status and future plans

The original member countries of the UCPTE all now have fully developed and stable power
systems. The security and quality of electricity supply in these countries is taken for granted.
Although demand growth has slowed, cross-border exchanges have continued to expand.
This growth in regional trading has also been a feature observed with newer members from
Eastern Europe joining the UCTE synchronous area. By 2008, 12% of demand in the UCTE
area was supplied from generation located in another country.

As noted above, from July 2009 UCTE has been subsumed into ENTSO-E, an organization
created in response to the EU proposed 34 Energy Package. Major focuses of ENTSO-E work
will include network code coordination and interconnector charging and inter-TSO
compensation. However, ENTSO-E is also taking over the main elements of what UCTE had
planned to do in the future:

o Coordinated planning: There is a strong case for coordinating the development
of grid capacity in the synchronous area. ENTSO-E will now lead the
coordination of infrastructure planning, but, as was the case with UCTE, there is
no intention to make the planned investments mandatory on the affected TSOs.

o Flexible operation: With the increase in wind farms, their essentially passive
control and fault protection systems will need to change to allow better

continuity of grid operation.

o Geographic expansion of the former UCTE synchronous areas: UCTE had been
investigating a synchronized zone around the whole Mediterranean as well as
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linkage with the former Soviet states, including the large Russian synchronous
zone that stretches to the Pacific.
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Context for trade

2 Contextfortrade

2.1 Economic and political context

Economics of the region

The UCTE area as it was in the first half of 2009 is shown in Figure 1. In addition to the 24
member countries (with 29 TSOs), associated areas operate in synchronous mode with the
core UCTE area.l

Figure 1 UCTE Area

Source: UCTE

Table 1 gives some demographic and economic context to UCTE member countries and
neighboring nonmember countries. There is considerable diversity in size and wealth
between the countries. Nearly all the UCTE member countries are within the EU or else
aspire to membership. The EU seeks to harmonize wealth across its members, with richer
countries contributing to development of the poorer ones. This aid can include investment in
electricity infrastructure.2

1 Currently, these areas continue to operate in synchronization with the former UCTE synchronous area, but
none have joined ENTSO-E.
2 Figure 15 in Annex Al gives cumulative GDP growth rates for selected countries.
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Table 1 Population and GDP of UCTE Member Countries and Surrounding Areas?

Flag Country Shoxrt EUMembership population GDP {€m] GDF
{m) € per capita

Mambaw
=  Awbha AT Y CL ] 292,202 23,800
Bl BognieHuwegovine BA 84 - -
' Baglum BE Y 1057 ik, 206 22,400
= Bulgeria BG Y 754 34,118 4,400
1 Swikmecland cH 7.59 335,933 14,500
b= CaechRepublic CcL Y 1038 148,59 14,200
= Germuny DE Y R7 28140 20,200
= Denmark Wt DKW Y 548 233,331 12,900
=  Span ES Y 528 1,005,169 24,000
' France m® Y @75  19M08 240
= Greec GR Y 1121 242,945 21,500
= Crosta HR L 47,265 10,800
=  Huogary HU Y 1005 105,244 10,500
"l IT Y 282 15720 26,50
== Luwambourg LU Y 048 26,662 75,100
: Monmoegro ME - -
= ryroM MK 205 %07 2,200
=  Tha Nethariands ML Y 1641 254,608 96,200
=  Poland PL Y 28.12 262,095 9,500
B porugal PT Y 10462 166,197 15,600
= Sarba RS - -
&= Sloven st Y 2m 7,12 16,200
“m  Slovek Republic 5K Y 540 64,804 12,000
T pomana RO Y 21,53 197,035 6,400
Not Munbas - - -
H  Abene AL 3.17 - -
' Andorm AD 0 - -
= Belarw BY 969 - -
"= Denmvark DK - - -
- Dansark Eaak DE_E - - -
%% GrestBritain GB 1,812,077 29,700
- Moroeen MA - - -
"I Republk ofMokdova MWD - - -
= Norwar NO AL A7 65000
= Swaden SE .18 328,421 29,600
™ Republic of Turkey TR 0.9 8,397 7,000

Ulraine UA - -

Waest Ukraina (Bumhiyn UA_W

Island) - - -
Bpecal sress - - -

CENTREL CENT - - -

Slovania + Croalia SIHR - - -

Yugoslavia YUGO - - -

Source: UCTE, Eurostat

3 The countries recorded as Not Members on the UCTE website have some form of interconnector links with the
UCTE area. However, the UPS/IPS system has DC links with the UCTE area but was not similarly recorded on
the UCTE website.
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Legislative arrangements in UCTE member countries

EU membership (or aspiration to join the EU) means that nearly all the UCTE countries are
committed to the EU Acquis Communautaire.4 Central to this is the establishment of
competitive nondiscriminatory access to markets. In the context of electricity, which has to
provide its own infrastructure for delivery of energy, this requires special attention to rules
on transmission and interconnection. The market obligations are enforced through national
legislation in each EU member country, but cross-border institutions (such as UCTE had
been) need to accommodate the principles set out by EU Directives.

2.2 Supply options

In this subsection we look at whether there has been a resource constraint dictating the
pattern of generation in the UCTE area. A constraint in available generation resource could
dictate where generation has located and could stimulate cross-border energy transfers.

Through the networks of the UCTE area, about 500 million people are supplied with
electrical energy, and annual electricity consumption totals about 2,500 TWh. Figure 2 gives
details about generation trends by country.® Due to conflict in the Balkans during the 1990s,
the UCTE area was split into two synchronous systems running separately; however, since
2004, the two parts have been reunited - this explains the references to Yugoslavia in earlier
years in Figure 2.

4 This general statement does not apply to associated nonmember areas such as, for example, Ukraine (Burshtyn
Island). However, Switzerland is the only UCTE member country with no EU aspirations, but it nevertheless has
rules that are highly compatible with those contained in the Acquis Communautaire. It should also be noted that
the Austrian utility was one of the original members of UCPTE in 1951, which was long before Austrian
accession to the European Community; the development of UCPTE/UCTE must be considered separately from
the development of the EU, although this is not necessarily true for the new organization, ENTSO-E.

5See Table 8 in Annex A2 for the underlying data.
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Figure 2 Trend in Annual Generation
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The installed capacity in the UCTE area as of 31 December 2008 was 672,059 MW, of which
20.0% was located in Germany, 17.5% in France, 14.6% in Italy and 13.2% in Spain.

Table 2 gives a breakdown of capacity stock in each country. There is considerable variation
between countries in the type of capacity employed. Several countries have more than 50%
of their capacity as hydro (Austria, Bosnia-Herzegovina, Switzerland, Croatia, Luxembourg
and Montenegro). Only France has more than 50% of capacity as nuclear (although nuclear
supplies more than 20% of the capacity in Belgium, the Czech Republic, Hungary, Slovenia
and the Slovak Republic). Other countries are predominantly thermal.6

6 UCTE statistics did not split between coal and gas in their thermal capacity data.
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Table 2 Installed Capacity by Type, 2008 (MW)

Country Hydro of which: Nuclear TRES of which: Fossil Other Total
R'voir Run of Pumped Wind Other fuels
river storage RES

Anshis 1188 5399  §454 - - 985 99 6344 - 19,182
Bosnla- 2064 na ne o - - 1957 - 4021
Harzagovina

Balgum 1412 104 = L 5,825 Livr 52 T3 B335 - 16,719
Bulgeazia 2990 0% 118 840 2000 112 112 1 657 1162
Bwiiserland 1332 0 3700 L0 3,25 322 2 alo i 21 17433
Cxach 2175 1,080 1135 3337 10 150 40 1057 16,490
Rapublic

Qurmany 9700 na e e 030 RAN0 2310 L 7230 - 134,700
Danmark 9 9 - 2TTh 2417 as7 L1 - 780
Spuin 18972 1299 3% 667 TS 19308 155K 7M 43000 8 48X
Frane s 25092 13569 I577 424 @0 L8 an Ml 24718 - 11763
Greece 27 2608 - 7)) - "0 M 14 87 - 12,492
Croatia a7 L u EF - 55 u ¥ 1 - 3,2
Hungery n - 50 - 182 518 % 42 520 ML &S
Haly 18 e ) L) - 27 7] e 7300 - 8419
Laxemb onzg 119 r 15 Lo% - [ L -] 1 ] - L6
Moatenagro 660 MO 320 - - 210 - an
FYROM 50 LT s s - - - - 07 - 1410
The ¥ e T s 8 203 s ns 2,02 - 25,260
Netherlands

Poland 2y 168 arn 1413 - 3 L+ @ 2B - 2,509
Fortngl A5 2397 2561 - - 20 2452 491 e€BS5 - 14,955
Romania 588 3 2% - 1,300 7 7 - 9431 - 16,982
Baxbia 281 34 L9 (7. - - 5524 - 8,255
Slovania Bm g LT LT 0 - 1315 - 2894
Blovak 24m e s s 220 61 3 ns 2714 - AR
UlaineWet 27 26 t - - 7 - 297
Total 135,928 1214 N9 A LI R0

Source: UCTE

To obtain a breakdown of the thermal component into coal and gas, Figure 3 is derived by
combining US EIA7 and UCTE data using approximate energy conversion factors.®

7 Energy Information Administration of the USA: http:/ /www.eia.doe.gov/ .

8 It converts both coal and gas into GWh using approximate conversion factors (EIA presents data in weight or
volume terms). The figures give the energy content of the coal and gas available and should not be confused with
the amount of electricity that could be generated from the coal or gas. The fossil fuel figures are so large
compared to total electricity actually generated partly because, while most of the coal will have been used in
electricity generation, the gas is shown as the full resource available and not just that used in power generation.
In addition, the figure includes charts on generation from hydroelectric resources and from nuclear. UCTE total
generation is shown in the figure to give an approximate idea of primary resources available in relation to actual
electricity generation.
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Figure 3 Energy Resources in the UCTE Area, 2007
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In the UCTE area, there is considerable variation between countries in the contribution of
gas and coal (or lignite) to generation; on average, coal-fired capacity contributed 31% of
generated energy in 2006, oil-fired capacity contributed 4%, and gas-fired capacity
contributed 18%.9

Most of the coal used is locally sourced, but there are also significant imports in the
northwestern block of countries.!® Most gas used is imported. Some of the imports will be as
LNG, but the majority of imports will be through pipelines. Europe has an integrated
pipeline network that takes in gas mainly from Russia and Central Asia. Piped gas is also
available from Norway and Algeria.

Overall, Figure 3 can be interpreted as showing:
0 Countries in the UCTE area have developed generation on a mix of indigenous
and imported resources and have not been significantly constrained by the

specific location of resource.

o In terms of supply options, the UCTE area has not been constrained, and supply
constraints have not been a major driver toward regional electricity integration.

9 Based on International Energy Agency (IEA) data: www.iea.org
10 UCTE statistics group countries into regional blocks; see Annex A4.1
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2.3 Demand

In this subsection we review the growth in demand for electricity in the UCTE area.
Increases in demand will stimulate the need for new generation or for new transmission or
both in order to deliver extra energy to load centers.

2.3.1 Historic demand growth

Figure 4 shows Eurostat data for final energy consumption by main sector.! It covers
countries reported by Eurostat that were also UCTE members but excludes a few of the
UCTE member countries. It does, however, give an indication of trends in demand growth.
Over the period 1990-2007, the fastest rate of growth in demand (at 3.04% per year) was in
services, which accounted for 29% of demand in 2007. Growth in household demand
averaged 2.07% per year and households accounted for 27% of demand in 2007. Industrial
demand grew more slowly (0.93% per year) but in 2007 remained the largest sector of
demand at 41% of the total.

Figure 4 Demand Growth Trends
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Source: Eurostat

11 See Table 10 in Annex A3 for the data. Annex 3 also gives graphic presentations of some of the data in Figure
16 and Figure 17.
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2.3.2 Demand forecasts

One of the UCTE services was the annual collation of system adequacy forecasts. The latest
gives a prediction of growth to 2020.12 Figure 5 shows an average predicted load growth
during the hour of peak annual demand (taken as 17:00 on a January weekday) of 1.8% per
annum up to 2020 (this is similar to the 1.78% growth seen between 1990 and 2007) but with
considerable variation between countries.’? The fastest growth is predicted for the
southwestern and southern countries (3.0% per annum and 2.9% per annum, respectively)
and the slowest for the northwestern countries (where the largest and economically most
mature countries are found —0.9% per annum).

Figure 5 Forecast Peak Demand by UCTE Block!#
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Source: UCTE System Adequacy Forecast 2008

In developing its forecasts, UCTE assumed that new generation would be developed to meet
the additional load. This is mainly based on indications of new build in national forecasts
(up to 2015) but thereafter is based on national best estimates.

There is no evidence to date that this would not be the case, although the newer members
from the former Soviet Bloc face a potentially daunting task of rehabilitating old generation,
and so sufficient resources for investment in new capacity cannot be guaranteed to be

12 See, for example: UCTE System Adequacy Forecast 2008-2020

http://entsoe.eu/ library/systemadequacy/saffUCTE _SAF_2008-2020.pdf or UCTE System Adequacy Forecast 2009-2020
http./fentsoe.eu/_library/news/UCTE_SAF-2009-2020_Report.pdf. These reports will continue in some form under
ENTSO-E,

13 See Table 11 in Annex A3 for the data.

14 See Annex A4.1 for the UCTE classification of countries into Blocks
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forthcoming. The forecast growth in capacity to meet demand is summarized in Figure 6.
This is based on the UCTE SAF 2008 projections. It shows UCTE’s assessment of margin of
reliable generation over forecast demand at peak. The conservative scenario is based on
projected new build of generation with a high probability of being developed. It shows that
the North Eastern area (where there are several former Communist states) will have the
most difficulty developing an adequate generation margin but that the South Eastern area,
which has both former Warsaw Pact states and former Yugoslav Republics, is expecting to
develop healthy generation surpluses.

Figure 6 Projected Generation Margins
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Source: UCTE System Adequacy Forecast 2008

2.4 Energy tariffs

As a transmission-related organization, UCTE was not directly concerned with retail tariffs
and so it produced no statistics on this. Nevertheless, in this subsection, the potential impact
of UCTE services on competition and electricity prices is explored in order to discover if
UCTE facilitated wealth transfer between consumers in different countries. It is
acknowledged that only very tentative conclusions can be drawn from this.

The tariff information given is derived from Eurostat, which monitors tariffs on behalf of the
EU to ensure nondiscrimination in tariffs and cross-border competition in supply.
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Figure 7 Retail Tariff Trends— Selected UCTE Countries
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Utilities in UCTE member countries were all originally vertically integrated entities with
some form of price regulation from government. This regulation had tended to be a cost
pass-through with generation costs as a major element.’> Physical differences between the
generation mixes in the various countries would naturally lead to differences in prices as
would differences in transmission costs.

EU competition Directives!¢ have led to progressively increased freedom of supply in most
UCTE member countries. Those countries that aspire to be EU members have adopted
similar competition obligations but have until 2015 before domestic consumers must have
freedom of supply contract; some form of access for larger consumers is meant to be in place
already in these countries.

However, although there is theoretical freedom of retail contract in many UCTE member
countries, there remains a high degree of vertical integration such that incumbent supplies
will often maintain a dominant position and regulated prices are still common. In these
circumstances, the main competitor to a dominant supplier is likely to be a supplier from
another country, and the UCTE synchronous area should reduce one barrier to cross-border
trading. Removal of physical constraints on interconnection is likely to be just as important;
with TSOs as separate organizations seeking to ensure security of supply, constraints
between countries are being removed, and price convergence between member countries is
an expected result. In theory, therefore, cross-border access to customers should undermine
national regulated price controls that are based on local generation costs, and price
convergence should result. Figure 7 explores this theory. It is derived from Eurostat data
(using Eurostat customer classifications of prices before tax) of countries with UCTE
membership. The figure uses Eurostat’s composite EU-15 prices as a set of marker prices for
comparison purposes.

Figure 7 makes an arbitrary split between the countries on a geographic basis. The results do
not particularly support a geographic basis for price differentiation. Nor does the
information presented indicate that prices are converging, although such high-level analysis
cannot be expected to account for the many factors (additional to taxation) that affect prices.
A major factor affecting the figures is the degree to which competitive access to customers is
effective in practice with progress varying between countries —as noted, the method of
implementation of EU competition Directives is currently determined at the national level.

As is to be expected, however, industrial prices are much closer together than domestic
prices, which is partly due to the greater level of contestability in supplying industrial
consumers in Europe. There is therefore, partial support for the contention that UCTE has
facilitated a degree of price convergence between countries, but the evidence is far from
conclusive.

15 Price regulation will have similarities to an LRMC methodology in many countries but will originally have
been more primitive.

16 See Box 2 on page 35 for EU Directives relevant to transmission; Annex 0 summarizes the obligations of the
2003 EU Directive on the internal market in electricity.
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3 History of scheme

3.1 Overview including timeline/chronology

In the aftermath of the Second World War, the Organization for European Economic
Cooperation (OEEC) proposed more European cooperation in the electricity sector. France,
Italy, Luxemburg, the Netherlands, Austria and Switzerland, encouraged by OEEC,
established the Union for Coordination of Production and Transportation of Electricity
(UCPTE) in 1951. The UCPTE helped shape an institutional environment so that electricity
network managers and engineers from European countries could gather and discuss the
electrification of Europe.

Other European institutions were emerging during this period as well. One such institution
was the European Coal and Steel Community (ECSC), which was created in 1952 and
became the core of the subsequent EU. Although the ECSC developed an energy policy, this
proceeded independently from the network building in which UCPTE was engaged. 17

In 1999 UCPTE was transformed into the Union for the Coordination of Transmission of
Electricity (UCTE). This development can be mainly attributable to the EC Directive of 1996,
which mandated the separation of transmission from generation and supply activities. Like
its predecessor, the UCTE started as an association of electricity utilities, each of which
intended to develop their systems and enhance security of supply. Viewed in the context of
postwar reconstruction, coordination through UCPTE/UCTE was seen as vital by the
utilities and was actively encouraged by the governments that owned them. See Table 3.

From 1951 onward, UCPTE/UCTE experienced continuing growth in membership from 7 to
24 countries. This became progressively more in step with the expansion of the EU, but in
some cases UCTE expansion predated EU membership. For example, the Balkan countries
that aspire to join the EU had already joined UCTE.

Not all of the EU member countries were within UCTE. The UK and the Scandinavian
countries are the most notable exceptions; the technical difficulties of synchronization across
stretches of sea have prevented AC linkage. In contrast, Switzerland participated in UCTE
but has not joined the EU.

17 Paraphrased from: History of Electrification in Europe. Korean Minjok Leadership Academy International Program.
Kim, Kyungmook, Term Paper, AP European History Class, December 2007
http:/fwww.zum.de/whkmla/sp/0809/kyungmook/km2.html
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Table 3 Chronology of UCTE and European Development

Year

1951

1957
1987
1990
1995
1996

1996-7

1998
1999

2001

2003

2004
2005

2007

2008-9
2009

Event

Founding of UCPTE. Original members were the grid companies (or utilities) of Austria,
Belgium, France, Federal Republic of Germany, Italy, Luxembourg and the Netherlands;
Denmark joined slightly later

Founding of the European Coal and Steel Community (ECSC)

ECSC transformed into the European Economic Community
Portugal, Spain, Yugoslavia and Greece join UCPTE

EU Directive on transit of electricity requires nondiscriminatory terms
Poland, Czech and Slovak Republics, Hungary synchronized
Membership of UCPTE changed to interconnected companies

EU Directive on establishing an internal market in electricity

Romania and Bulgaria connected to UCPTE

Maghreb synchronized

First “Florence” Forum on electricity deregulation in the EU

UCPTE becomes UCTE

Establishment of European Transmission System Operators organization (ETSO)

UCTE gains civil status as an international association under Belgian law with permanent
secretariat located in Brussels

Western Ukraine synchronized

Major network failure, affecting Italy in particular, highlights deficiencies in TSO
coordination, leading to a need for greater standardization of operational practice within
UCTE

Western Europe and Southeast Europe become one grid again

UCTE Operational Handbook becomes legally binding on UCTE members, each of whom
must sign a Multilateral Agreement

UCTE Compliance Monitoring and Enforcement Processes (CMEP) come into regular
operation

Launch of EU 3rd Energy Package
Establishment of ENTSO-E ( European Network of Transmission System Operators)

From 1 July 2009, ENTSO-E formally replaces UCTE and other associations of TSOs (,
ATSOI, BALTSO, NORDEL, UKTSOA and ETSO)8

Source: ECA based on UCTE, ENTSO-E information

18 ATSOI: Association of the Transmission System Operators of Ireland, BALTSO: Baltic Transmission System
Operators association, NORDEL: Organisation for the Nordic Transmission System Operators, UKTSOA: UK
Transmission System Operators Association, ETSO: European Transmission System Operators association
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3.2 Project concept, objectives, and development

At its inception in 1951, UCPTE’s mission was to contribute to the development of economic
activity through the more effective use of energy resources allowed by the interconnection of
electricity networks. The goals of its successor organization, UCTE, were to ensure reliability
and security of supply in Europe and to reduce transmission costs by coordinating electricity
flows and sharing reserve capacities within the synchronous area. UCTE facilitated the
functioning of a nondiscriminatory market and was in charge of opening up the national
systems of member countries for international exchanges. UCTE furthermore wished to
enlarge the existing market by extending the interconnected area.

UCTE'’s declared mission was to provide the basis for a functioning electricity market.?® This
meant:

o Technical and operational coordination in the synchronous area

0 Controlling the short-term security of the system with regard to load, frequency
control and stability

o Monitoring the medium to long-term adequacy between generation and load (3,
5,10 years)
0 Responsibility for the development of the synchronous area.

However, UCTE objectives cannot be divorced from the objectives of EU energy policy. The
TSO members of UCTE increasingly used UCTE standards and systems to fulfil obligations
laid on them by the EU (see Box 2). Therefore, in addition to its direct objectives of security
and quality of supply, UCTE had an indirect role in facilitating trade and competition.
UCTE’s TSO members are not parties to the market, but instead provide infrastructure and
system management services.

UCTE's responsibilities were essentially operational and required trans-national
coordination within a synchronous area. UCTE did not have a direct role in development of
the transmission infrastructure - financing and development of infrastructure is bound up
with national price control arrangements and so cannot be easily managed by a trans-
national organization such as UCTE.

With the development of the EU market, the EU perceived a need for a TSO organization
covering commercial issues and encouraged the existing TSO organizations (UCTE, ATSO],
UKTSOA and Nordel) to form the European Transmission System Operators organization
(ETSO). In 2001, ETSO was transformed into an association with direct TSO membership.

TSOs coordinated issues related to infrastructure costs and charging through ETSO, which
played a role in developing agreements that comply with EU policy in the area of cross-
border charging and congestion management. ETSO was influential in developing EU policy
in this regard and played a more active role than UCTE in areas such as balancing rules
coordination.

19 UCTE Presentation: “UCTE Security Package,” Jakub Fijalkowski, Vienna, 20 February 2009.
http:/ /www.energy-community.org/pls/portal /docs/250193.PDF
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UCTE worked in parallel with ETSO, which concentrated on specific issues such as
congestion management. ETSO had a broader geographic coverage than UCTE because it
was not bounded by the limits of synchronicity. However, ETSO membership did not
impose standards on its members; it was more of a club than an operational scheme.

3.3

Feasibility studies done

UCTE carried out feasibility analyses in two main areas: system operation and system
extension. Some examples follow:

System operation studies

o

UCTE Transmission Development Plan (annual report)
http:/ /entsoe.eu/ library/publications/ce/otherreports/tdp09 report ucte.pdf

This report summarizes planned interconnections and reinforcements between
member countries and with neighboring countries. It is intended to identify
requirements for additional investments.

Requirements to generating units
http:/ /entsoe.eu/ library/news/Technical Paper-
Requirements _to_generators.pdf

A set of reporting, connection and operation standards with which generators
must comply in order to provide sufficient information to allow stable operation
of the interconnected system. More particularly, the standards that individual
TSO members must impose on their connected generators.

UCTE Frequency Investigation Report
http:/ /entsoe.eu/ library/publications/ce/otherreports/090330 UCTE Freque
ncylnvestigationReport Abstract.pdf

In the last few years the UCTE grid was experiencing increasing frequency
variations at hour boundaries, multiple times per day, mainly during the
ramping periods in the morning and in the evening. Statistics showed an
increase of these system frequency variations, both in number and in size. There
is a real risk that a further increase could create frequency deviations inside the
UCTE area which could, simultaneously with a large outage, put the stability of
the entire grid in danger. This paper gives the abstract of an investigation by an
expert team from UCTE, including a risk analysis and recommendations to work
toward greater frequency stability.

Final Report of the first phase of the European Wind Integration Study (EWIS)
http:/ /entsoe.eu/ library/publications/ce/otherreports/2007-01-15-Final-
report-EWIS-phase-I-approved.pdf

The support of renewable energy sources (RES) is one of the key issues in
European energy policy. In order to cope with this challenge, European
transmission system operators launched a Europe-wide grid study on the
integration of wind power, focusing on measures needed to be taken by
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legislators, regulators, grid operators and grid users, aiming at establishing a
harmonized set of rules for the integration of wind power. This set of rules is
vital for the secure and reliable operation of the electricity networks in the
presence of variable generation. The scope of work covers all the technical,
operational and market aspects related to the integration of large-scale wind
power all over Europe. Attention will later be focused on system interaction with
various wind turbine types, the effects of their variable power output on the
system, and their ability to provide system service to enable the stable operation
of an electricity grid. The final objective is to obtain the necessary information for
the technical and operational measures for risk mitigation and the secure
operation of the European electricity grid identified by the steady-state and
dynamic investigations on electricity grid models which are established within
the study. For this, market and regulatory aspects will be taken into
consideration.

System extension studies

o

European, CIS and Mediterranean Interconnection — Joint UCTE and Eurelectric
report

http:/ /entsoe.eu/ library/publications/ce/otherreports/SSTINTApril2007Final
MainpartAnnexes-2007-030-0428-2-.pdf

Feasibility Study: Synchronous Interconnection of the IPS/UPS with the UCTE2
http:/ /www.ucteipsups.org/Pdf/Download/englisch/ UCTE-
IPSUPS SolaC glossy print.pdf

The Final Report provides an overview of the work performed as well as
presenting the findings and results of this study. A number of recommendations
on further possible activities are also given in the report. The results of the
project can be used as a basis for any further decision making by the
stakeholders concerned in system development on either side. Therefore, no
final recommendation to synchronize is made in the report, but a list of what
would need to be in place is offered.

ETSO also did numerous studies on transmission-related topics. The following are some

examples:2!

o

Inter-TSO compensation for cross-border transfers. ETSO current ITC model
and possible development
http:/ /entsoe.eu/ _library/publications/etso/Current%20ITC %20model %2005.

pdf .

Congestion management. ETSO-Europex Final Report
http:/ /entsoe.eu/ library/publications/etso/ETSO-EuroPEX %20report-25-02-

09.pdf

20 UPS is the Unified Power System of Russia, IPS is the Integrated Power System (of former Soviet Republics
outside Russia): Ukraine, Kazakhstan, Kyrgyzstan, Belarus, Azerbaijan, Tajikistan, Uzbekistan, Georgia,
Moldova and Mongolia.

21 See http:/ /entsoe.eu/association/history/etso/ for a fuller list of reports and studies.
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o Balance management. Regional Balancing Mechanism for SEE
http:/ /www.energy-community.org/pls/portal /docs/36317.PDF

0 Tariffs. “Overview of Transmission Tariffs 2007” (annual report)
http:/ /entsoe.eu/_library/publications/etso/11.a.%20Final Synthesis 2007 18-

06-08.pdf

ENTSO-E is expected to continue and extend the work done by UCTE and ETSO.

Other organizations that have undertaken significant studies include the regulator group
ERGEG/CEER.2 The regulators are leading the EU Initiatives toward regional pools; the
idea behind these regional groupings is to solve issues such as balancing and cross-border
access at a regional level prior to evolving to a full European market.

3.4 Assets built and planned resulting (directly and
indirectly) from UCTE

As stated above, UCTE had no direct role in investment in generation or transmission
infrastructure. It set a standard for operation in a single synchronous area, and this implied
the level of investment that UCTE members needed to undertake in order to comply with
their obligations as UCTE members. In this section, we therefore look at the extent of these
developments without necessarily attributing them to UCTE membership.

3.4.1 Generation development

UCTE projections of capacity stock were made in the annual System Adequacy Forecasts
(SAF). As shown in Figure 8, in the period 2008-2020 some growth in renewables (other than
hydro) is anticipated, but growth is mainly expected to be from new thermal plants.
Generation from nuclear is expected to decline.

2See http:/ /www.energy-regulators.eu/portal/ page/portal/ EER_HOME. ERGEG is European Regulators'
Group for Electricity and Gas and CEER is the Council of European Energy Regulators; see Section 4.3.
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Figure 8 Projected Generation in the UCTE Area
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Source: UCTE System Adequacy Forecasts 2008

Table 4 summarizes investments in new generation in the main regional blocks into which
UCTE statistics were divided in the UCTE SAF publications. In the table, the figures relating
to the South Eastern Block countries have been estimated because of changes in UCTE
membership in that region between 2000 and 2008. Forecast growth is quite variable
between regions:

o Fast development is expected in the South Western and South Eastern regions,
driven by fast demand growth; in the South Eastern region this is partly
attributable to recovery from the impact of the Balkan wars.

o Slow growth is expected to continue in the North Eastern region; this area is
dominated by former Warsaw Pact countries, which have seen a large fall in
heavy industrial production and so continue to have the generating capacity
previously developed to service this load.

o The Central Southern area has relatively fast demand growth but tends to rely
on imports to service this consumption.

o The large North Western region contains most of the more economically
developed countries. Growth in this area is predicted to be at a faster rate than
had been observed historically.

Table 4 does not give evidence that UCTE membership was likely to make a significant
influence on either the level or the location of generation investments.
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Table 4 Additions to Generation Capacity in the UCTE Area, 2000-2013

2000-2008 2008-2013 (f’cast)

Regional Block GW Added % Annual GW Added % Annual

Growth Growth
North Western 49.3 2.0% 474 2.8%
North Eastern 44 0.9% 3.8 1.1%
South Eastern 7.1 (est) 3.9% (est) 9.9 3.3%
Central Southern 23.0 3.1% 8.5 1.6%
South Western 45.1 7.4% 21.9 41%
Total UCTE 129.0 (est) 2.9% (est) 91.5 2.7%

Source: UCTE System Adequacy Forecasts

3.4.2 Transmission development

The transmission companies that were UCTE members are individually responsible for the
development of their transmission systems. Figure 9 sets out what they have collectively
done in this respect.?? The diagram seeks to separate out the summated growth due simply
to new countries joining UCTE and growth due to transmission investment. For illustrative
purposes we have developed a crude “Composite 400 kV” calculation to indicate the effect
of upgrading of lines that has also taken place.2* Overall, 20% of the UCTE network can be
considered to have been developed since 1975 due to new connections or upgrades, with the
remainder of the overall increase due to extension into new countries.

Between 1975 and 2000, development of the total network (other than through new UCTE
memberships) was at a rate of about 1.4% per year, while demand growth was nearer 1.8%
per year. Since 2000, network development has been at a rate of around 0.6% per year on the
Composite 400 kV measure while demand growth has been over 2% per year. This is
indirect evidence of efficiency savings in transmission investment that can be at least partly
attributable to UCTE through the ability of UCTE members to share the burden of provision
of security of supply.

2 See Table 9 in Annex A2 for data on network development in individual countries

24 The composite measure grosses up or down the km of lines at the different voltage levels to a 400 kV
equivalent. For example, a km of 220 kV line is considered to be equivalent to (220 + 400) km of 400 kV line. This
is not a proper measure of the change in power that can be transmitted but is still useful for illustration.
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Figure 9 Development of AC Transmission Lines in the UCTE Area, 1975-2008%
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3.4.3 Cross-border transit capacity development

Within the overall development of the transmission system in the UCTE area some of the
developed capacity will facilitate cross-border exchange. Figure 10 shows the change
between the winters of 2003-2004 and 2008-2009 in the available transfer capacities across
the main national borders in the UCTE area.? In a highly meshed synchronous zone, the
amount of available transfer capacity at any border is not a simple function of additional
investment in interconnection. Transfer capacity is also dependent on the ability of the
importing zone to safely absorb any energy transferred. In many cases, limits will be placed
due to constraints in countries not directly linked to a particular border being measured.
Additional constraints due to reactive power limits can also restrict transit flows. Therefore,
many of the border capacity limits actually fall between 2003 /4 and 2008/9 despite
additional investment in transmission.

25 The data on network development in individual countries is given in Table 9 in Annex A2.
2 The figure ignores capacities within the Balkan area and a few other minor interconnections.
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Figure 10 Available Transfer Capacity (MW) at National Borders
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Source: ECA analysis of ENTSO-E data

3.4.4 Planned transit increases

Figure 11 gives the planned increases in cross-border transit capacity as given in the latest
UCTE System Adequacy Forecast. The capacities represent the amount of power that can be
exported across borders. The figures are affected by the ability of the importing network to
absorb the extra power, and so it is common to see a greater export capacity on one side of a
border than is available in the opposite direction. The data for new capacity are summarized
in Table 5. The planned increases in interconnections are dominated in total volume terms
by interconnection additions to the import and export capacity of the large North Western
Block. This is, however, inflated by the planned increases in DC interconnections with the
UK area, which is mainly to support demand growth in the UK. The other area to see
significant growth is the peripheral South Western Block.

These figures cannot be directly compared with the data given in the preceding section,
which was expressed in kilometers of additional transmission line. They suggest a
significant investment to relieve specific constraints to electricity transit. Actual energy
transfers are reviewed in the next section.
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Figure 11 Planned Increases in Transit, 2008-2013
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Table 5 Incremental Additions to Transit Capacity Planned by 2013 (MW)

AC DC AC and DC

MW MW MW MW MW MW % of existing

capacity

Regional Block Exp’t Imp’t Exp’t Imp’t Exp’t Imp’t Exp’t Imp’t
North Western 1,900 2,350 1,350 1,350 3,250 3,700 21% 27%
North Eastern 650 900 - - 650 900 7% 12%
South Eastern 200 200 - - 200 200 7% 8%
Central Southern - - - - - - - -
South Western 1,900 1,000 - - 1,900 1,000 146% 45%
Total UCTE 4,650 4,450 1,350 1,350 6,000 5,800 18% 16%

Source: UCTE SAF
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3.5 Interconnections and electricity trade

The balance of exchange between UCTE member countries and volumes of exchanges with
third parties are summarized in Table 6. Exchanges within the UCTE area have grown at a
rate of 8% per year —well ahead of the growth in demand.

Table 6: UCTE Volumes of Exchanges

Year Exchanges within UCTE (TWh) Exchanges with Third Parties (TWh)
2000 178 30
2001 236 33
2002 251 37
2003 264 36
2004 255 44
2005 299 49
2006 297 46
2007 304 47

Source: UCTE Statistics Yearbook, 2007

Figure 12 shows the energy flows within the UCTE area for 2007.

Figure 12 UCTE Physical Energy Flows in GWh (2007)

Values in GWh
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Source: UCTE Statistics Yearbook, 2007
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UCTE also published detailed information on cross-border transfers. Annual data for this is
shown in Figure 13; the Block classification used in the figure is based on the classifications
applied by UCTE in its System Adequacy Forecasts.?” Figure 13 shows the sum of exports
and imports of countries in each of the Blocks and so includes growth in trade within blocks
as well as between blocks.

Figure 13 Trends in Cross-Border Transfers of UCTE Regions (GWh)
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For most of the UCTE area, either exports or imports of energy exceeded 10% of domestic
demand in 2008. The exception is the South Eastern Block, which was only re-
resynchronized with the rest of the UCTE network in 2004; in this block, cross-border trade
was only about 5% of domestic demand.

With the exception of the Central Southern Block, exports and imports of each block as a
whole tend to balance each other off. This suggests that much of the observed exports and
imports are to and from countries within the same block. In the case of the Central Southern
Block, imports far exceed exports.

With the exception of the North Western Block, trends in the growth of exports and imports
need to be viewed cautiously because some of the growth simply reflects collection of data
as new countries have joined UCTE. However, comparison of data for 2000 and 2008 gives a
reasonable picture of underlying growth (except for the case of the South Eastern Block).
Table 7 does this comparison and shows a picture of expansion of either exports or imports

27 Figure 13 data are derived from the country data given in Annex A4 on page53 (see Table 12). See also Table 13
for exports and imports as a percentage share of demand in individual countries.
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(or both) at a more rapid rate than the underlying growth in domestic demand, showing the
increasing development of cross-border trade. The North Western Block is discussed in

more detail in Box 1.

Table 7 Growth in Electricity Demand, Exports and Imports, 2000 to 2008 |

Electricity

Demand

North Western Block 6%
North Eastern Block 2%
South Eastern Block?$ 132%
Central Southern Block 29%
South Western Block 31%
UCTE Average 16%

Source: UCTE

Electricity Electricity
Exports Imports
9% 27%

16% 49%

253% 248%

70% 7%

59% -2%

24% 32%

Some of the reasons for growth in electricity trade are discussed in Box 1. It is not possible to
definitively attribute this growth to UCTE because UCTE’s role is to facilitate cross-border
electricity transfer and not to explicitly invest in such transfers. However, a frequent
impediment to trade is lack of confidence in the continuous availability of power from
another country, and UCTE seems to have been successful in removing this as a problem. It
should also be noted that the EU approach to market opening was always likely to increase

the extent of cross-border trading.

28 The data for South East Europe are distorted by the geographic expansion of UCTE within this area during the

period covered by the table.
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Box 1 Development of Trade in the UCTE North Western Block

Background

The UCTE North Western Block included the countries that had been UCTE
members for the longest period of time. These countries are: Austria, Belgium,
France, Germany (although this was originally just West Germany), Luxembourg,
The Netherlands and Switzerland.

These countries are the most economically mature of all the UCTE member
countries. Some of the implications of this are:

0 They have ceased the rapid growth phase that characterized
reconstruction after the Second World War;

0 They have reduced the proportion of heavy industry in their GDP and in
their electricity consumption, relying more now on the service sector;

0 They have well-developed electricity trading systems.

Growth in Demand and in Cross-Border Electricity Trade, 1991-2008
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Growth in electricity demand in most of the countries in the North Western Block
has been moderate, averaging 1.2% per year between 1991 and 2008. Demand in
Luxembourg grew much faster but was only 0.5% of the overall demand of this
North Western Block in 2008 and so could not significantly affect the overall growth
in demand in the block.

Therefore, there is no a priori reason to expect rapid growth in cross-border

Union for the Coordination of the Transmissions of Electricity (UCTE) Case Study

REGIONAL POWER SECTOR INTEGRATION: LESSONS FROM GLOBAL CASE STUDIES AND A LITERATURE REVIEW 29
ESMAP Briefing Note 004/10 | June 2010




History of scheme

electricity trade. But as the figure shows, in several of the countries growth in either
exports or imports has been significantly faster than growth in electricity demand.

The figure shows an annual picture; it does not, therefore pick up seasonal and
within-day patterns. UCTE published monthly cross-border exchange volumes but
not within-day values. It therefore fails to reflect cross-border activity on short-term
trading exchanges, which increasingly cater for bids from entities across borders.

The North Western Block demonstrates the extent to which cross-border energy
flows and even cross-border flows for balancing markets are likely to grow even in
otherwise mature markets. This is very much in keeping with UCTE objectives that
facilitate cross-border flows not only for bulk energy transfer but also for the energy
needed to enhance short-term security of supply.

3.6 Environmental and social issues

Most of the member countries of UCTE are Annex 1 signatories of the Kyoto Protocol.?
These countries have explicit commitments to the reduction of greenhouse gas emissions.
These commitments are formalized and also extended through European Union Directives.
This did not directly impact UCTE.

However, a significant effect of these commitments is the promotion of energy from
renewable sources, with wind power becoming a major contribution to generation from
renewables. The unpredictability and intermittency of wind generation poses a problem for
transmission operation, and this was being addressed by UCTE. In Section 3.3, we described
the European Wind Integration Study being undertaken.?0 Although it is at an early stage,
the study has identified the need to move beyond the current national approach to
renewables targets and to bring wind generation into the mainstream of electricity balance
by providing efficient incentives for wind projects. On the technical level, the report has
identified the benefits of requiring fault-ride capability and responsibility for voltage
support from wind power producers in order to protect networks at high levels of wind
generation. ENTSO-E is committed to taking this work forward.

29 The exceptions to this are Bosnia and Herzegovina, Macedonia, Montenegro, Serbia

30 See also Final Report of the first phase of the European Wind Integration Study (EWIS)
http./fentsoe.eu/_library/publications/ce/otherreports/2007-01-15-Final-report-EWIS-phase-I-approved.pdf and Annex
A4.2
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4 Institutional arrangements

4.1 Governance arrangements

4.1.1 TSOs in the governance framework

UCTE operated in a legislative environment that was dominated by the EU (the EU
legislative framework is summarized in Annex A6.1; the main TSO responsibilities are
summarized in Box 2). Within the EU framework, transmission system operators (TSO) are
responsible for the operations of the physical electricity system. These functions are
performed at the national level, but there is a need for a high degree of coordination, which
was undertaken through UCTE within its area of control.

Not all of the EU geographic area is covered by UCTE. Other geographic areas have
developed similar organizations. For example, NORDEL coordinates a synchronous area in
Scandinavia with a highly developed trading system.

Developments in late 2008 involved the amalgamation of UCTE with other TSO
organizations (e.g., ETSO as well as the grid coordination organizations for Scandinavia and
the Baltics) into ENTSO-E. This new organization began operation on 1 July 2009, and it is
obviously too early to assess its performance. However, ENTSO-E has developed partly as a
response to a move within the EU for greater regional (as opposed to national) control over
the energy market, and it has an extended scope.3!

4.1.2 UCTE governance framework
This section covers the governance framework of UCTE that had evolved by 2009.

Prior to 2005, enforcement of UCTE rules was on a voluntary basis, relying on the common
interests of all members in maintaining secure operation within the synchronous zone.
However, following a major network failure in 2003, when supply to much of Italy in
particular was temporarily lost, it was clear that system security had become more complex.
UCTE had also grown geographically such that member interests had possibly become less
homogeneous. Therefore, UCTE initiated a project to develop a legally enforceable
framework. From 2005, as a condition of membership, each UCTE Member had to sign a
Multilateral Agreement.

The main term of the Multilateral Agreement was compliance with an Operational
Handbook, which had been developed covering:

0 Load-Frequency Control and Performance
o Scheduling and Accounting

0 Operational Security

o Coordinated Operational Planning

31 ENTSO-E objectives are set out in Annex A5.2
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0 Emergency Procedures (Operations)
o Communication Infrastructure

o Data Exchanges

o Operational Training

The Operational Handbook is a substantial document that will continue to evolve under
ENTSO-E. In 2007, the Compliance Monitoring and Enforcement Processes (CMEP) came
into regular operation to gather information about member compliance with the Operational
Handbook and to impose penalties or remedial measures on transgressors. The UCTE
Steering Committee had ultimate responsibility for enforcement. This enforcement was,
however, on a civil contractual basis and not on a statutory basis.

Coordinated planning was the latest evolving element of the UCTE Operational Handbook.
Investment plans were reported to UCTE, whose technical personnel assessed the plans and
forecasts of its members in order to produce the annual System Adequacy Forecasts. The
transmission investment framework implied by these forecasts was not binding on UCTE
members. This will be a major element of ENTSO-E activities and will have enhanced
impetus due to the obligation expected to be placed on EU members to coordinate planning.
However, the transmission investments resulting from such planning will not be obligatory.

4.1.3 UCTE organizational structure

Figure 14 illustrates the organizational structure of UCTE and lists the working groups and
project groups as of the first half of 2009.

Figure 14 Organizational Structure of UCTE
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The operations of UCTE were governed by several different bodies:
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4.2

o

The UCTE Bureau consisted of the president and the vice-president of the
association, the chairman of the Steering Committee, and the secretary-general.
It was responsible for the external representation of the organization as well as
for the coordination of the other major bodies.

The Assembly was the ultimate decision-making body of the organization and
comprised representatives from each TSO member and each country. It met once
a year to determine:

o Membership and associate membership: admission, withdrawal, exclusion
of members and associate members;

o Modifications or amendments to the Articles of Association or the Internal
Regulations;
o The annual budgets and accounts;

o General strategy of UCTE;

o Designation of the members of the bureau;
o The establishment, staffing and organization of the Secretariat;
o Referrals made by the Steering Committee.

The Secretariat managed day-to-day functioning but had no executive power.

The Steering Committee was comprised of one national representative per
country, and the committee was responsible for technical issues and
recommendations. These included adaptations of rules and compliance. It had
responsibility for:

o Establishing the Working Groups, directing their activities and deciding on
their recommendations;

o Decisions on technical rules and on compliance with those rules;
o Decisions on development of the UCTE Synchronous Area;
o Decisions in areas not covered by the Assembly.

Finally there were several Working Groups which handled issues such as legal
affairs, operations and security as well as coordination and planning and
reported these to the Steering Committee as well as to Project Task Forces
assembled to address specific issues.

Role of national governments and regional institutions

The EU Commission has been granted a central role in all areas related to electricity markets.
National governments have allowed the EU wide powers to develop rules that facilitate the
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competitive market but have accepted the task of implementation of EU rules at the national
level.

The key elements of the EU directives relating to transmission are listed in Box 2. There is a
limited set of such obligations, but in many cases membership of an organization such as
UCTE/ENTSO-E can assist in the information provision requirements and the planning and
security elements of these obligations.
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Box 2 EU Legislation Relevant to Transmission

Internal market (see Annex O for fuller text)

) Independence of TSO

0 Nondiscrimination in network access
0 Information provision to system users
0 Reciprocity in access across borders

Network access for cross—-border exchange (see Annex 0 for fuller text)

o Compensation mechanism for hosting cross-border flows paid by the TSO of the
network from which the flow came

o Nondiscriminatory network congestion solutions with appropriate information
provision

o Participant obligation to inform TSO of intended use of the interconnector

0 TPA exemptions may apply but only to DC interconnectors

Network development - TEN-E Guidelines (see Annex A6.5 for fuller text)
0 Speedy completion of projects
) Cooperation guidelines on specified projects of common interest
Security of supply (see Annex A6.6 for fuller text)
0 TSOs must set minimum standards for quality and availability

) Member states are responsible for providing network operators with
information to inform investment

Renewables (see Annex A6.7 for fuller text)
0 Transportation guarantees for RES-E projects

0 Potential for network operators to bear some of the connection costs
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4.3 Regulatory agencies

Within the EU framework, regulation is a national responsibility, and so each system
operator has a direct relationship with the national regulator that will have licensed it.32
Therefore, formal enforcement action on TSOs is performed at the national level.

Regulators have formed their own transnational organizations: the European Regulators'
Group for Electricity and Gas (ERGEG) and the Council of European Energy Regulators
(CEER).® These bodies are intent on evolving the essentially national electricity markets into
a set of regional balancing and trading markets. In addition, the EU will impose a new
regulators organization: the Agency for Cooperation of Energy Regulators (ACER), but its
effective responsibilities relative to those of the national regulators will need to be

established.

UCTE was active in assisting in regulatory initiatives on behalf of its members. Although it
is convenient for TSOs to act through a regional body such as UCTE in promoting their
interests within such regulatory initiatives, there was also a technical requirement to ensure
that such initiatives remain compatible with the UCTE Operational Handbook (or else to
change the Operational Handbook in a considered and measured way to reflect such
regional changes).

Regulators also worked with ETSO on their regional initiatives but sometimes preferred to
work through UCTE because any regulation that UCTE agreed to became legally
enforceable on UCTE members.

The EU Commission currently takes on some roles that might be deemed to be regional
regulator roles. It has ultimate enforcement powers in areas covered by EU Directives. Most
EU policies will have a system operator dimension, and UCTE had a role in assimilating the
relevant parts of EU legislation into its Operational Handbook. The areas where
transmission operation can be impacted by EU legislation is summarized in Box 2.

4.4 Role of outside agencies

As noted above, UCTE was an independent association of interconnected system operators.
However, as also noted, it worked within the transnational EU framework and actively
participates in regional technical fora as well as, to an extent, political fora. ETSO can be
similarly described.

Outside agencies other than the EU did not play a direct role in the governance or policies of
UCTE and ETSO. This basic situation does not change with the formation of ENTSO-E.

32 In the EU model, all regulators should be independent and be responsible for licensing entities in the electricity
industry. There are exceptions to this among UCTE members, including those that are also EU members, but the
overall licensing and regulatory principles still tend to apply.

33 CEER was a voluntary grouping of 10 regulators founded in 2000. ERGEG was created by the EU Commission
in 2003 as an advisory body on cross-border regulatory issues. Both groupings have effectively converged.
Neither body has statutory powers.
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5 Contractual, financial and pricing arrangements

5.1 Contracts

5.1.1 Transmission contracts

The primary standard that UCTE governed was the operation of the European network as a
synchronous zone. To achieve this it moved away from an approach whereby it determined
the obligations and individual members then worked out how to meet those obligations.
Increasingly, UCTE developed toward a common rulebook covering issues such as grid
connection, security levels, fault levels and overall planning. This was set out in the
Operational Handbook, which had been in force since 2005 and was put into effect through
a Multilateral Agreement that each system operator member had to sign. The Multilateral
Agreement can be seen as an inter-TSO multilateral transmission contract.

The Operational Handbook evolved into the area of system planning coordination. This had
potential to place specific investment obligations on UCTE members in the area of
interconnection. At present, investment obligations on UCTE/ENTSO-E TSOs are implicit:
members must meet security standards and so must invest in appropriate congestion
management to ensure security of supply within their own control areas, including being
able to import energy where local generation is inadequate.

However, the current arrangements involve essentially national balancing markets, and
TSOs must operate within rules where they are obliged to take responsibility for balance
within their control areas. Therefore, the contract between the TSO and the trading
participants in the market remains separate for each country.

The EU seeks to develop this into the area of uniform network codes for system balancing
arrangements. This is a new area to be addressed by ENTSO-E.

5.1.2 Energy contracts

The EU Directive on the single market stipulates a requirement for bilateral retail
contracting. To be effective in a multi-country environment like the EU single market,
bilateral wholesale contracting is also needed. Bilateral wholesale contracting is particularly
important because there are different models governing the balance markets in different
control areas. The majority of EU markets have developed as bilateral physical contract
markets with residual balancing markets, but some markets operate on a gross pool basis.?*

The contracts in the market are now essentially commercial with few being simple power
transfers between integrated utilities. Even where markets are still dominated by vertically
integrated utilities:

34 A bilateral contract market with residual balancing is known as a “net pool” market. It is characterized by
generators self scheduling and will usually be accompanied by a balancing market in which generators submit
bids to the TSO to modify dispatch so that the TSO can procure physical real time balance. There are a few “gross
pool” national markets in Europe, in which generators submit bids to a central market operator in order to be
scheduled to operate.
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o Within the whole European framework new generation is increasingly
developed on a commercial basis.?5

o Spot and forward power exchanges are becoming institutions with cross-border
capabilities, with short-term transfer becoming common.

0 As distribution companies lose their captive customer base, competitive supply
companies that need to access wholesale markets for their energy are common in
most countries.

5.1.3 Interconnection contracts

In a synchronized network, interconnection usage could be treated in the same way as
national transmission capacity. This happens to an extent in areas with implicit auctions of
capacity (see below), but in general in the UCTE area, interconnector access rights are
separate from transmission access —interconnector users must pay the cost of congestion on
the interconnector, while congestion costs within national transmission systems are
averaged across all users.

EU legislation governs terms of interconnection, which is again on a commercial basis
(regulation specifies nondiscriminatory access, but tariffs are not regulated). In some areas
there is experiment with regional auctions of short-term interconnection capacity.

Nondiscriminatory third-party access to interconnections is a universal requirement. In most
cases capacity is allocated by explicit or implicit auction:

o Explicit auctions are clearing markets operated by the TSOs in which
participants bid for an allocation of cross-border capacity. Such auctions are
almost always applied on DC interconnections, but they can also be used on AC
transfers. The following interconnections within the UCTE area have capacity
allocation based on explicit auctions:

Austria-Switzerland Czech-Poland France-Italy
Austria-Czech Czech-Slovak Croatia-Hungary
Austria-Hungary Germany-Denmark Croatia-Slovenia
Austria-Italy Germany-France Hungary-Romania
Austria-Slovenia Germany-Luxembourg Hungary-Slovak
Bulgaria-Romania Germany-Netherlands Poland-Slovak
Switzerland-Germany  Germany-Poland Romania-Serbia
Czech-Germany Spain-France

35 Some national governments or regulators do still have powers to tender for additional generation, but these
powers are increasingly difficult to enforce because the utilities who would have to buy the contracted power are
progressively losing their regulated customer base —all consumers in the area covered by EU legislation (which
also includes countries that are not members of the EU) will shortly be able to be supplied by any commercial
supplier.
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In most cases, these auctions are based on an assessment of all available capacity,
but in a few cases, the available capacity is restricted due to priority rights being
given to preexisting contracts between utilities. This applies mainly in Eastern
Europe.

0 Explicit auctions with multi-border clearing is a specific subset of explicit
auctions being proposed for South East Europe. This will replace arrangements
that are currently dominated by long-term bilateral contracts between existing
vertically integrated utilities.? In the current arrangements in South East Europe
some (but not all) such utilities are given priority access to interconnector
capacity sufficient to satisfy existing public supply obligations. With these
countries committed to universal competition in supply, the role of public
service supplier will diminish and the right to priority access to interconnection
will cease to be sustainable. Therefore, the region is experimenting with an
auction office that will operate a clearing auction across several interconnections
with a simultaneous settlement that optimizes use of all available transfer
capacities. The borders affected are as follows:

Bosnia-Croatia Bulgaria-Macedonia Montenegro-Serbia
Bosnia-Montenegro Bulgaria-Serbia Macedonia-Serbia
Bosnia-Serbia Croatia-Serbia

0 Implicit auctions are common in Scandinavia, but they have recently been

introduced in a market-coupling agreement between the Belgian Belpex,
Netherlands APX and French Powernext power exchanges. With market
coupling the daily cross-border transmission capacity between the various areas
is not explicitly auctioned among the market parties, but is implicitly made
available via energy transactions on the power exchanges on either side of the
border (hence the term implicit auction). It means that the buyers and sellers on a
power exchange benefit automatically from cross-border exchanges without the
need to explicitly acquire the corresponding transmission capacity. The
arrangement is also known as "market splitting" to reference the fact that price
differentials between the exchanges result when congestion occurs. The
following interconnections are affected by this arrangement:

Belgium-France Belgium-Netherlands  France-Luxembourg

Belgium-Luxembourg

A mix of implicit and explicit arrangements can be found on the Italy-Slovenia
border.

In a few cases other allocation arrangements apply (Spain-Portugal, Switzerland-France),
sometimes in combination with implicit auction arrangements (Switzerland-Italy).

Finally, at a few borders, there is no congestion and so no allocation method is needed
(Austria-Germany, Switzerland into France).

3 Le., they operate a discriminatory access arrangement in temporary contravention of their obligations to the
EU under a treaty they have signed with the EU.
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In summary, therefore, there is no uniform methodology for allocation of scarce
interconnector capacity, but the EU Directive is being interpreted in a way that ensures that
all traders get a fair chance at access to cross-border capacity. Therefore, lack of competition
in some countries is due to dominance in access to consumers and not due to inability to
access transmission.

5.2 Ownership and finance

Transmission and interconnection

In many cases in the UCTE area, independent TSOs are still owned by integrated utilities,
which are in turn owned by national governments. This is changing, with the utilities
becoming public companies (with a reduced or nonexistent government stake) and the TSOs
being floated as independent companies (again possibly with a government stake) reliant on
transmission charges to fund their activities.

TSOs own all the interconnections and will tend to be responsible for physical infrastructure
on their geographic territories. In some cases this ownership is hived off to a separate
company (for example the DC interconnector from France to the UK, which is outside the
UCTE area), and in such cases the interconnector may be treated as a commercial venture
rather than as part of the TSO’s regulated asset base. However, in nearly all cases
interconnectors are financed by TSOs as part of their regulated asset base. In an AC system
with many interconnections and parallel flows between several different countries it can be
difficult to distinguish between assets used for interconnection and those used for internal
transmission, and so TSO ownership of interconnectors and integration of them into the TSO
asset base is usually inevitable. This does not prevent revenues from interconnection being
dependent on auction income rather than on set tariffs.

To date there are no fully independent commercially financed interconnectors in continental
Europe.

Distribution and supply assets

There is a wide variety of ownership structures for distribution assets in the UCTE area. In
many cases, the assets are still owned as part of integrated utilities that can have an element
of government ownership. However, ownership of distribution no longer guarantees access
to customers because competitive supply has been separated from distribution for all
consumers. By 2015 at the latest, all residential consumers will be able to take supply from
competing suppliers; in many countries, this retail competition is already in place.

Generation

There is a wide variety of ownership structures for generation assets. In principle,
generation is a commercial venture in which any company may engage. In many countries,
however, generation assets are still predominantly owned by the former monopoly utility.

Even where there is domination by one company in generation, there are often remedial
measures to promote competition. In France, for example, a series of Virtual Power auctions
have been required whereby the dominant company, EdF, must sell contracts for sale of the
output from a proportion of its generation assets.
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New generation in the UCTE area is frequently developed by commercial entities — usually
for sale under long-term contract but sometimes on a semi-merchant basis.

5.3 Pricing arrangements

5.3.1 Transmission and distribution

With a competitive wholesale and retail market developed across the UCTE region,
transmission costs must be separated out from energy costs and charged to market
participants on a nondiscriminatory basis. Transmission and distribution tariffs must be
regulated so as to recover the costs of provision of the service but not to earn additional
income. However, different countries have their own methodologies for applying charges to
recover these costs: some areas will charge on the basis of peak MW throughput and others
on the basis of energy throughput (or a combination of the two); some will charge on
injection of energy into the system and others on exit (or again charges may apply to both).
There are also different ways of calculating and setting charges for transmission losses.

However, a common theme in charging is that a competitive supplier can provide a service
to consumers whereby transmission and distribution charges are no different from those
applied by an incumbent supplier, and they will reflect the cost of provision of the service
without discrimination.

5.3.2 Interconnector charges

A central theme of the European cross-border charging regime is that, within the
synchronous area, there should be no “pancaking” of transmission charges so that energy
that contractually flows across several borders should not face a charge for the use of each of
the transmission systems across which it contractually flows. The favored methodology is
for single charges for injection of energy into one transmission system with another charge
for offtaking energy in the destination transmission system. However, the overall rules in
this area are subject to change.

For individual interconnections, there is no single charging mechanism in place.
Nondiscriminatory third-party access rules are mandated, but interconnector capacity can
be sold either on a regulated tariff or through an auction. As noted in Section 5.1.3, capacity
in the majority of interconnections is sold through implicit or explicit auctions. The revenue
from this cannot guarantee to pay the costs of the interconnection.

5.3.3 Wholesale energy and generation capacity

There is no single regime governing wholesale pricing. Energy is predominantly sold under
bilateral contract (either as physical contract or using a financial instrument). These contracts
are essentially national in nature, reflecting the national balancing or pooling regimes in
which such contracts are registered for balancing settlement (or, in the case of financial
contracts in gross pool markets, the reference price by which the contract will be settled will
be derived from the national market).

However, there is freedom of wholesale contract and there are no impediments to cross-
border exchange. Therefore, wholesale prices in contracts will reflect prices earned on short-
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term exchanges, which cover most markets in Western Europe and some markets in the East
as well.

Therefore, short-term prices will reflect the marginal cost of generation in the whole region.

5.3.4 Retail tariffs

The EU is developing a competitive market, and as such retail tariffs are set by this
competition.3” EU regulation does not allow for cross-subsidy so that, where social tariffs
apply at the retail level, then these are meant to be financed from national resources outside
the electricity industry.

In Western Europe, the EU objectives are substantially met with regard to larger customers
such that retail tariffs reflect the cost of generation at a regional level and not the specific
cost base of the local integrated utility. However, in Eastern and South Eastern Europe,
regulated tariffs remain. There will be elements of regulation of tariffs, with domestic
consumers facing regulated prices and with some of them being cross-subsidized. However,
cross-subsidization is being progressively eliminated, and all consumers will soon face
common regional prices.

37 The EU Commission has cited Greece, Lithuania and Romania as regulating non-household consumer prices
without adequate justification (see

http:/ /europa.eu/rapid/ pressReleasesAction.do?reference=MEMO /(09/296&format=HTML&aged=0&languag
e=EN&guilanguage=en ), but all other EU countries have full retail competition. The Commission states: “The
current Community legislation provides the possibility to impose energy prices to protect vulnerable customers
or to ensure public service obligations, provided they respect certain conditions, to ensure that they are clearly
defined, transparent, non discriminatory, etc. However, such regulated prices should be the exception and not
the rule in a competitive environment.”
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6 Futureplans

The development of ENTSO-E and the allocation of tasks to it by the EU mark the end of
UCTE as an independent transmission organization. However, UCTE’s fundamental roles of
cross-border system operation (including planning forecasts) and expansion of its
synchronous network both remain largely the same in the new organization. The future
plans envisaged by UCTE that are being carried forward by ENTSO-E include:

(0]

Coordinated planning

There is increasing advantage seen in coordinated development of the
transmission system. UCTE had planned to increase the accuracy of its System
Adequacy Forecasting processes in order to highlight where transmission
investments were required. The Continental synchronous area (which was the
UCTE area) is highly interconnected. The transfer capacities at interconnections
are dependent on the capabilities of the grids of the interconnected countries and
often on the capabilities of third-country grids. There is clearly a prima facie case
for coordinated development of grid capacity. ENTSO-E will carry on the work
of coordination of infrastructure planning. However, there are no plans to make
the resulting investments mandatory on the affected TSOs.

Flexible operation

The development of renewable source electricity in Europe seems likely to
require a continued expansion of wind generating capacity. This was a new area
for system control in the UCTE Operational Handbook because the connection
standards of intermittent wind generation differ from the enforced standards
applying to larger generators (thermal and nuclear, but also most hydroelectric
plants). ENTSO-E is taking forward principles for connection standards that are
consistent with EU legislation that suggests elements of discrimination in favor
of renewables. The resolution of the issue of the extent to which system
operation requirements (fault protection, reactive power operation and
frequency response) can be placed on intermittent generators will involve some
issues of political will.

Extension of the synchronous area
In Section 3.3, feasibility studies are listed for potential extension to:

o The eastern and southern Mediterranean, which would be in separate
phases extending east into Turkey —but also to other CIS countries such as
Georgia and Armenia—with potential development westward from the
current synchronous area in Morocco and eventually ringing the full
Mediterranean;

o The UPS/IPS, which is a large synchronous system that extends into
Russia, Belarus and Ukraine but also includes the Baltic states, which are
EU members.
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All these areas will continue relatively unchanged under the supervision of ENTSO-E,
suggesting a continued role for a technical organization of the type that UCTE had become.
ENTSO-E has does have added roles less fundamental to system operation, including:

o Network code coordination (developing common rules for timing and access
rights across interconnections)

0 Interconnector charging and inter-TSO compensation (to provide a common
charging model to allow traders in one country to effectively access consumers
in another without undue transmission charges).

In one area, development is likely to have been retarded. UCTE had ambitious plans to
elevate the status of compliance monitoring to ensure adherence to its rule book. This was
seen as vital to the continued stability of the synchronous transmission system. The status of
this work under ENTSO-E is more uncertain because the underlying compliance
enforcement in the new organization is less clear-cut.

From this analysis, it cannot therefore be concluded that the absorption of UCTE into
ENTSO-E was an inevitable development in the context of regional trade. The UCTE role
within ENTSO-E remains largely intact. UCTE maintained a technical role necessary for real-
time system operation over a large area, ensuring stability and enhancing supply security.
Within this framework, market development and cross-border trading were facilitated but
not deliberately promoted by UCTE. Innovations such as cross-border real-time power
exchanges are made possible, but it is difficult to assess the extent to which UCTE actually
contributed to the expansion of other forms of cross-border energy trade seen across the
UCTE area.
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Al Economics

and demographic environment

Figure 15 Growth in GDP by Country
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A2

Table 8 Annual Generation by Country (TWh)
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Table 9 Transmission Development (km)
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A3 Electricity demand

Table 10 shows Eurostat data for final energy consumption. It covers countries reported by
Eurostat that were also UCTE members but excludes a few of the UCTE member countries.
It does, however, give an indication of trend demand growth.

Table 10 Final Energy Consumption, Approximate UCTE Area
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Figure 16 Consumption by Country and Type, 1990 and 2007
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Figure 17 Share of Consumption by Category, 1990 and 2007
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Figure 16 and Figure 17 give Eurostat consumption data by consumption category for 1990

and 2007. As can be seen, there is considerable diversity across the region in final energy
consumption.
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Table 11 is replicated from the UCTE SAF 2008 report. It shows central-case demand
forecasts for individual UCTE countries.

‘ Table 11 UCTE Demand Forecast to 2020
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A4  Cross-border transfers

Table 12 Annual Energy Transfers of UCTE Countries (TWh)

Gross exports Gross imports Exports minus imports

1991 2000 2003 1991 2000 2008 1991 2000 2008
North Westam Block
Austria 83 154 15 92 138 20 - 09 16 - 55
Belglum 68 A 65 i9 113 phf] 13 - 42 -3
Swilmariand 26 24 N3 02 06 NS5 23 57 0n
Gamuany nr 25 sy 20 25 n2 - 03 - 08 5
Danmark W 3% 63 88 0.1 05 78 38 58 1n
France L] ns %3 i9 a1 2 52.1 @3 %2
Liowwmbourg or or 25 L5 L1} 68 -39 - 57 - 44
Tha Netbwrlands L5 0 93 122 29 20 - %l -1y -157
North Eastern Block
Caech Rapublic 29 ar 200 03 ar a5 25 T 115
Hungary oi 6.l 8y 04 93 1238 - 00 - 34 - 39
Poland - 95 T - 27 0 - 69 or
SlovakRepublic - 90 as - (1] 94 - 27 - 03
Wt Ukrattw (Busehiyn - 1% 54 - 02 13 - 17 il
[sland)
Sonth Eastern Mock
Bosnla-Hermegovioa - 2r L - 11 4 - 15 17
Bulgaria 02 20 i 03 05 al 00 15 53
Grasce 0% 15 20 13 17 T5 - 0y - 02 - 55
Montenegro - - 15 - - 4 - - = 18
FYROM - - 12 - - EL - - - 27
Ronwnia - 08 m - 05 25 - 03 ii
Sarbla - - s - - 9.1 - - - 05
Yugoslavia iS5 25 - 22 3r - 23 - A -
Contral Sonthem Bloek
Croatia - 25 sr - 71 122 - - 46 - 68
[mly 02 05 1 i "ne 923 -M2 -#U45 -3
Slovania - o 78 - 56 62 - 13 15
Bounth Westem Block
Spain 3B 74 165 31 122 59 07 - 4B s
Poctugal 1% L) 12 17 i% pi-r - %l - 08 - %2
Connixies ouleide UCTE
[nat trade with UCTE ares)
Albarda 12 02 02 05 10 25 0B - 08B - 24
Morocen - - on - - 412 - - - 42
Balarus - - 05 - - - - - 05
Danzwrk East - - 20 - - 08 - - 12
GreakBritain - - 09 - - 124 - - - 115
Rapublic of Moldove - - o8 - - - - - 0B
N ocway - - an - - 08 - - T2
Swaden - - 69 - - 19 - - 51
Rapublic of Turkey - - - - - on - - - 00
Ukraloa - 04 0B - - - - 05 0B

Source: UCTE

Table 12 uses the area classifications applied by UCTE in its System Adequacy Forecast
(SAF) publications.3® One minor change to this classification should be noted: Denmark West

38 See UCTE System Adequacy Forecast 2008-2020 http://entsoe.eu/_library/systemadequacy/saf/fUCTE _SAF_2008-
2020.pdf or UCTE System Adequacy Forecast 2009-2020 http.//entsoe.eu/ library/news/UCTE_SAF-2009-

2020_Report.pdf
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is included in the North Western Block on the table, although it is not defined as such in the
current SAF publication. It should be noted that the SAF publication does not treat some
UCTE nonmembers consistently in its classification; for example, Morocco is treated as
external to the UCTE system despite being synchronized with UCTE, whereas Western
Ukraine (Burshtyn Island) —also not a member of UCTE —is included within the North
Eastern Block.

Table 13 National Cross-Border Trading, 2008

Legional Country Expoits Exports as Imports Imports as
Block GWh/yr  Ufi of national GWh/yr  Uf of national
demand demand
Mozih Ausia 1,528 MK 208 E -3 ]
Wetem g oium o1 ™ 17,09 19%
Swimariand 0,920 rE A X
Garamny Lr) L1% w240 T
Darwark Waest By il% LA E ]
Franca 55 1% 1L1% 2%
L.wnssmb oury 1464 s &89 102%
T ko M atiwariands 3,82 A% 208 2%
Noxih Caerh Reuihlr 1908 Jx FA 3%
Bwten | gary ey % 15772 2%
Poland 9,704 w S0a1 %
Glowk Republic 8009 n SALL HE
Woest Ulruirn 3504 1% 12 nx
(Buwhtyz [sland)
Bonth Bosala- 5004 o% i 2%
Bastern Hernegovira
Bulgaria LF Hx S0 %
CGromaca oL k19 am [F
Mocheegro L % wedd Mn%
FYROM 128 b+ K] 5%
Ronania T4 1% =405 %
Sarbia ASH 2% 5136 2%
Yugwhawa 0 0% 0 0%
Conizal Croatia 5480 % Lo r "wE
Bouthern [, 90M 1% 0,84 19%
Gluvenin sy 2% X L -}
Bonth Spain 1s 483 [ 1 S 2%
Wetan bl 1315 9% 16,997 2%

Source: UCTE, Miscellaneous information
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A4.1 UCTE classification of countries by regional block

The following classification of countries was used by UCTE in its System Adequacy
Forecasts. In some statistics in this report, Denmark (West) and Western Ukraine (Burshtyn
Island) are omitted.

North Western Block: Austria
Belgium
Denmark (West)
France
Germany
Luxembourg
Netherlands
Switzerland

North Eastern Block Czech Republic
Hungary
Poland
Slovak Republic
Western Ukraine (Burshtyn Island)

South Eastern Block Bosnia & Herzegovina
Bulgaria
Greece
Montenegro
Macedonia
Romania
Serbia

Central Southern Block Croatia
Italy
Slovenia

South Western Block Portugal
Spain

The term “Block” is used in the UCTE SAF to designate groupings of countries but has no
operational significance.

A4.2  European Wind Integration Study conclusions3°

This is a technical study undertaken primarily by ETSO as it has implications for all TSOs
and not just for UCTE members. The study recommendations include:

39 See also Final Report of the first phase of the European Wind Integration Study (EWIS)
http:/fentsoe.eu/ library/publications/ce/otherreports/2007-01-15-Final-report-EWIS-phase-I-approved.pdf
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0 Harmonization of European support scheme for renewables. The current
national allocation approach is leading to additional congestions in the systems.
A harmonized support scheme in Europe will ensure the utilization of the most
efficient sites and lead to more evenly spread installation of wind power
capacity.

0 Speeding up the approval procedures for new grid infrastructure. Often the
approval procedures for grid infrastructure take too much time, delaying the
required grid expansion. Therefore the legal framework and administrative
procedures have to be set properly to speed up the licensing of grid
infrastructure.

0 Adjustment of market rules for imbalance management. To let the market
solve the problem of imbalance management, wind generation should be made
responsible for imbalances they create and provide adequate resources for
balancing from the market.

o Improvement of connection requirements for wind turbines. In the event of
slight voltage or frequency drops in the transmission network —even if it is
correctly cleared by the protection systems — the protection of wind generators
may cause instantaneous disconnection of a significant number of wind farms
with the consequent loss of power generation. The increasing share of wind
power and the regional concentration in certain areas might lead to grid
situations with sudden capacity losses of more than 3,000 MW, which could be
followed by large-scale blackouts. Wind power producers should be obliged to
meet certain operational requirements such as fault-ride through capability or
voltage support.

0 Reexamination of priority rules for RES electricity. Large long-distance load
flows require a sufficient capacity of conventional generation for maintaining
system stability. Investigation shows a change in power flows due to the need to
transport the energy from remote wind power production areas to regions with
high electricity demand. In order to maintain sufficient conventional capacities
as well as their reasonable allocation over the respective grid areas, the existing
priority rules for the transport of RES electricity need to be reexamined.
Furthermore it should be noted that national priority rules become legally
questionable as they discriminate not only against conventional electricity but
also against “green” electricity from other EU member states. Volatile generation
should be regulated at the European and national levels to ensure that TSOs can
reduce or switch off wind generation when the security and stability of the
transmission grid are endangered.

UCTE clearly supported ETSO in promoting a reexamination of important areas of
environmental legislation. The focus of this approach is to identify the system costs of wind
generation and to allocate those costs to wind producers; this balances current EU policy,
which seeks to determine a cost of greenhouse gas emissions (GHG) and to allocate that cost
to fossil-fuel generation (and other emitters of GHG).
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A5 Regulatory developments — ENTSO-E

A5.1 The creation of ENTSO-E and its role in the EU

The European Commission plans are essentially to complete its single market project. It
foresees that in some areas, supranational institutions will be needed, and it was keen to
create a single transnational TSO organization to oversee relevant developments. However,
the current EU model remains that of a series of national markets in which competitive
traders from any country can easily participate. In fulfilling its objectives, the EU legislation
adopted in the 314 Energy package has created a specific legal role for European Network of
Transmission System Operators for Electricity (and another for gas). This made the
transition from UCTE to ENTSO-E almost inevitable. ENTSO-E seeks to facilitate this
competitive market by putting in place the rules needed for interconnections and TSO
compensation.

A5.2  ENTSO-E Objectives#

ENTSO-E took over from UCTE and ETSO on 1 July 2009. In a recent presentation of
objectives,*! it is emphasized that the creation of this new TSO organization is in anticipation
of EU adoption of the so-called 3rd integrated energy market package, which will amend
Regulation EC/1228/2003.42 The key changes listed are:

0 “Article 4: European network of transmission system operators for electricity
o Completion and functioning of the internal market in electricity and cross-border
trade
o Optimal management, coordinated operation and sound technical evolution of the

European electricity transmission network.
o Article 6: Establishment of network codes
o Article 8: Tasks of the ENTSO for Electricity
o Network codes

o Common network operation tools

40 http:/ /entsoe.eu/

41 Konstantin Staschus, Ph.D., ENTSO-E Secretary-General: ENTSO-E and how we can use this new body in the future in
terms of market, planning and operations, 13 May 2009. Presentation to CIM user group meeting, Genval, Belgium
http://cimug.ucaiug.org/Meetings/Genval2009/Presentations/090513 ENTSO_E % 20Presentation_CIMug 13th May_vl.
ppt

42 See Annex 0 for a summary of the provisions of the current Regulation and http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0]:L:2003:176:0001:0010:EN:PDF for the full text of the current
regulation dated June 2003.
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o Non-binding Community —wide 10 -year network development plan, ("network
development plan"), including a European generation adequacy outlook, every two
years

o Work programme, annual report, summer/winter outlooks, monitoring”

Beyond the cross-border objectives specified by the EU, there was no intrinsic requirement
for an EU member state to participate in UCTE. Therefore, the organization was reliant on
providing a beneficial service to its members in order for it to thrive. When the EU 3rd
Energy Package becomes established as EU legislation (in March 2011), those ENTSO-E
members which are also EU members (or aspire to become EU members) will effectively
need to participate in ENTSO-E, which will be tasked by the EU to develop coordinated
network codes governing market trading in each TSO area.

However, one notable change with the move from UCTE to ENTSO-E is the status of the
Operational Handbook, which can no longer be enforced through a multilateral agreement.
The current statement on the ENTSO-E website® is as follows:

“The Members of the Association can enter into multilateral agreements to formalise and
enhance their cooperation in specific areas. The Association can act as a facilitator in the
establishment of such agreements and in the monitoring and arbitration of their
implementation.

Rule-setting and other activities of ENTSO-E will be carried out in close consultation with
stakeholders. ENTSO-E will continuously exchange views with stakeholders on issues related
to power system planning, operation and market facilitation.”

Obviously, those members of ENTSO-E which are not synchronized with the former UCTE
area will want to follow rules established for their own synchronous areas. Former UCTE
members will have an interest in continued coordination; they are free to sign a multilateral
agreement covering the former UCTE Members Handbook, and they will probably all have
signed such an agreement already. However, the disciplinary sanctions for any TSO
breaching this agreement are less clear cut because expulsion from ENTSO-E would no
longer be an option.

While ENTSO-E will continue the work planned by UCTE (set out in Section 6), it will also
develop in the following areas:

o) Network code coordination

Common rules for timing and access rights across interconnections are needed in
order for trading participants to effectively participate in the national scheduling
and balancing arrangements of TSOs in different countries. This also applies in
the provision of ancillary services. Common rules in network codes describing
how trading participants may access cross-border markets will make this
effective. It should be noted, however, that cross-border participation in some
markets is already a reality.

43 See http:/ /entsoe.eu/association/mission/
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A5.3

These rules will provide an effective model for interconnector access as well. EU
legislation allocates responsibility for development of the network code to
ENTSO-E.

Interconnector charging and inter-TSO compensation

One impediment to cross-border trade is the rules applying to access to
interconnections. A common charging model is needed to allow traders in one
country to effectively access consumers in another without undue transmission
charges. It is not certain whether an implicit auction model (where the
differences between spot market prices in the different national markets are used
as a means of setting congestion charges) or an explicit auction model whereby
trading participants acquire physical access rights to interconnectors by auction
(or conceivably by a set tariff) will be preferred.

For this charging regime, an associated problem of allocation of revenues to

TSOs has not yet been resolved fully, although clear plans were in place as
proposed by one of ENTSO-E’s predecessor organizations: ETSO.

ENTSO-E Organizational structure

Figure 18 gives the organizational structure of ENTSO-E. It is very much based on the UCTE
structure but is, perhaps, more streamlined. The parts that are similar to UCTE are:

o

o

o

A Board with 12 elected members, equivalent to the UCTE Bureau
An Assembly with representation from each of the 42 member TSOs

A Secretariat that currently works from the UCTE offices but which includes
specific advisors and support staff for the main committees.
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Figure 18 ENTSO-E Organizational Structure
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Source: ENTSO-E Website

The structure of these committees is more focused than UCTE. The three areas covered are:

o

System Operations Committee in charge of technical and operational
cooperation of the TSOs. This committee very much continues the core UCTE
work covering synchronization and maintenance of rules. There will be a
regional structure reflecting the reality of different synchronous areas.

System Development Committee in charge of TSO cooperation regarding the
network development and planning. This takes over the UCTE role of
developing the analysis of long-term system adequacy and ad hoc work to
enhance operation (such as the wind stability study referenced above). The
committee will oversee regional groups covering the different synchronous areas
covered by ENTSO-E, which will also take over the UCTE work on system
extension of the UCTE synchronous area.

Market Committee in charge of facilitating competitive markets. This will
include development of network code conformity with a single standard as
envisaged by the EU.
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A6 EU context and summaries of relevant EU legislation

AG6.1 EU legislative framework

Nearly all UCTE former member countries are also EU members or aspire to join the EU.
This means that they are committed to the EU Acquis Communautaire as set out in the
relevant EU Directives on energy and the environment.# Switzerland is a notable exception
to this norm. There is no evidence that Switzerland finds the EU focus of most other UCTE
area countries burdensome.

UCTE energy policy has, at times, been an important element in EU development, but it
should be viewed as subordinate to the central aims of establishing a single market.

The EU is a multilayered institution. Its powers derive from treaties between nation states. It
has a Council of Ministers and an elected European Parliament, but the most important
institution from a TSO point of view is the European Commission, which implements
decisions, proposes changes and monitors progress with EU Directives. For the present,
implementation of the Directives is devolved to national governments. These governments
are bound by treaty to enforce EU Directives but may have to answer to the European Court
if infringement proceedings are brought against them by the European Commission.

This framework has the effect of making Europe a series of national markets setting their
own operating rules but opened to cross-border competition and with competition
standards set by EU Directives.

A6.2 EU Energy Policy Principles

The EU is both a political union and a common market of nation-states. The geographic
spread of the EU is similar to that of UCTE, but there are notable differences. The EU
includes UK and Ireland as well as the Scandinavian countries (except Norway) and the
Baltic States. At the same time, the Balkan countries were members of UCTE but are not yet
in the EU.

The central objectives of the EU embrace a close political union within a single trading area.
EU law extends into many areas of operation of its member countries. The original EU-
related treaty created the European Coal and Steel Community in 1951, but for much of the
evolution of the EU as a common market, energy policy was not a major area of
development. This changed in 1990 when policies on electricity transit were developed, but
the concept of a common market in electricity was most fully formulated under the Florence
Forum process, which began in 1998. This ushered in a process whereby member countries
had to put in a structure comprising:

0 Regulators independent from the industry they regulated

0 Functional separation of transmission operation

44 Summaries of the most important legislation, extracted from the EU Website, are replicated in Annex A5.
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0 Nondiscriminatory access to transmission and distribution grids for competing
generators and suppliers

0 Nondiscriminatory access to cross-border transmission interconnectors
0 Competition in retail supply

This is an evolutionary process. Currently, the EU Commission does not itself implement EU
Directives but devolves this to national governments. Progress in different countries has
varied. The EU is now working toward closer harmonization in areas such as balancing
rules, seeking to impose a uniform element to rules that affect the ability of cross-border
traders to participate on the same basis as traders based in the country to which the rules

apply.
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A6.3  Directive 2003/54/EC of the European Parliament and of
the Council of 26 June 2003 concerning common rules
for the internal market in electricity45

This Directive establishes common rules for the generation, transmission and distribution of
electricity. It lays down the rules relating to the organisation and functioning of the
electricity sector, access to the market, the criteria and procedures applicable to calls for
tenders and the granting of authorisations and the operation of systems.

Public service obligations and customer protection

Electricity undertakings must be operated in accordance with commercial principles, with
no discrimination between undertakings as regards either rights or obligations. The
objective is to achieve a competitive, secure and environmentally sustainable market in
electricity.

Member States must:

o impose on undertakings operating in the electricity sector public service
obligations which may relate to security, including security of supply, regularity,
quality and price of supplies and environmental protection, including energy
efficiency and climate protection;

o ensure that all household customers and small enterprises, at least, enjoy the
right to be supplied with electricity of a specified quality within their territory at
reasonable, easily and clearly comparable and transparent prices;

o take appropriate measures to protect end-users and vulnerable customers,
including measures to help them avoid disconnection;

o ensure the implementation of a system of third party access to the transmission
and distribution systems for all eligible customers;

o inform the Commission upon implementation of this Directive.
Tendering for new capacity

Member States must ensure the possibility of providing for new capacity or energy
efficiency / demand-side management measures through a tendering procedure or any
procedure equivalent in terms of transparency and non-discrimination, on the basis of
published criteria.

Details of the tendering procedure for generating capacity and energy efficiency/demand-
side management measures must be published in the Official Journal of the European Union
at least six months prior to the closing date for tenders.

45 Extract taken from http:/ /europa.eu/scadplus/leg/en/lvb/127005.htm. For full text, see link in Bibliography
under European Parliament and Council of European Union, Directive 2003/54/EC of 2003-06-26.
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Designation of transmission and distribution system operators

Member States must designate, or require the undertakings owning transmission or
distribution systems to designate, one or more transmission or distribution system operators
for a period to be determined by Member States having regard to considerations of
efficiency and economic balance.

Each transmission system operator is responsible for:

o

ensuring the long-term ability of the system to meet reasonable demands for the
transmission of electricity;

contributing to security of supply through adequate transmission capacity and
system reliability;

managing energy flows on the system, taking into account exchanges with other
interconnected systems;

providing the operator of any other system to which its system is interconnected
with sufficient information to ensure secure and efficient operation;

ensuring non-discrimination between system users;

providing system users with the information they need for efficient access to the
system.

The tasks of the distribution system operator are:

o

to maintain a secure, reliable and efficient electricity distribution system in its
area with due regard for the environment;

to ensure non-discrimination between system users;

to provide system users with the information they need for efficient access to the
system;

to give priority to generating installations using renewable energy sources or
waste or producing combined heat and power;

to procure the energy they use to cover energy losses and reserve capacity in
their system according to transparent, non-discriminatory and market-based
procedures;

to take energy efficiency/demand-side management and/or distributed
generation measures that supplant the need to upgrade or replace capacity.

The minimum criteria which must be applied to safeguard the independence of transmission
or distribution system operators are that:
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o they may not participate in the integrated electricity undertaking responsible,
directly or indirectly, for the day-to-day operation of the generation,
transmission or supply of electricity;

o appropriate measures must be taken to ensure that the professional interests of
the persons responsible for the management of the distribution system operator
are taken into account so that they are capable of acting independently;

o they must have effective decision-making rights, independent from the
integrated electricity undertaking, with respect to assets necessary to operate the
network;

o they must establish a compliance programme, which sets out the measures taken
to exclude discriminatory conduct, and make sure that it is adequately
monitored.

Unbundling of accounts

Electricity undertakings must keep separate internal accounts for each of their transmission
and distribution activities, as they would be required to do if the activities in question were
carried out by separate undertakings, with a view to avoiding discrimination, cross-
subsidisation and distortion of competition.

Until 1 July 2007 they must keep separate accounts for supplies to eligible and to non-
eligible customers.

Market opening and reciprocity
Member States must ensure that the following are regarded as "eligible customers":

o until 1 July 2004, the eligible customers specified in Directive 96/92/EC.
Member States must publish by 31 January each year the criteria for the
definition of these eligible customers;

o from 1 July 2004 at the latest, all non-household customers;
o) from 1 July 2007, all customers.
Reporting

The Commission will monitor and review application of this Directive and submit an overall
progress report to the European Parliament and the Council before the end of the first year
following the entry into force of the Directive and, thereafter, on an annual basis.
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A6.4  Regulation (EC) No 1228/2003 of the European
Parliament and of the Council of 26 June 2003 on
conditions for access to the network for cross-border
exchanges in electricity46

The purpose of the Regulation is to stimulate cross-border exchanges in electricity by
establishing a compensation mechanism for transit flows of electricity and by introducing
harmonised principles on cross-border transmission charges and the allocation of available
interconnection capacities between national transmission systems.

Compensation mechanism between operators of transmission systems

Transmission system operators (TSOs) receive compensation for costs incurred as a result of
hosting cross-border flows of electricity on their network. This compensation is paid by the
operators of national transmission systems from which the cross-border flows originate.
Compensation received by TSOs for hosting cross-border flows will be calculated based on
the costs of the infrastructure "used" for the flows.

Charges applied by network-operators for access to networks are transparent and take into
account the need for network security and reflect actual costs incurred.

Information on interconnection capacities

TSOs install coordination and information exchange mechanisms to ensure security of the
networks in the context of congestion management. Network congestion problems are
addressed with non-discriminatory solutions, i.e. methods that do not involve a selection
between contracts of individual market participants.

General principles of congestion management

Market participants must inform the transmission system operators concerned whether they
intend to use allocated capacity a reasonable time ahead of the relevant operational period.
Any allocated capacity that will not be used is reattributed to the market in an open,
transparent and non-discriminatory manner.

New interconnectors
New direct current interconnectors may, under certain strict conditions, benefit from
exemptions. In this context, the Commission has to monitor Member States' decisions

regarding exemptions and the restrictive way these measures are to be interpreted.

Guidelines

The guidelines specify in particular:

46 Extract taken from http:/ /europa.eu/scadplus/leg/en/lvb/127041.htm. For full text see link in Bibliography
to European Parliament and Council of European Union: Regulation (EC) No. 1228/2003, 26 June 2003.
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0 details of methods for determining the quantity of cross-border flows hosted and
the magnitudes of such flows;

0 details of the treatment in the context of the inter-TSO compensation mechanism
of electricity flows originating or ending in countries outside the European
Economic Area (EEA);

0 harmonised, appropriate and efficient locational signals at European level.
Provision of information and confidentiality

Member States and the regulatory authorities provide the Commission, on request, with all
necessary information. The Commission fixes a reasonable time limit, taking into account
the complexity of the information required and the urgency with which the information is
needed. The Commission does not disclose this information which is covered by the
obligation of professional secrecy.

Penalties

The Member States lay down the rules on penalties applicable to infringements of the
provisions of this Regulation and take all measures necessary to ensure that they are
implemented. The Member States notify those provisions to the Commission by 1 July 2004
at the latest.
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A6.5 Decision No 1364/2006/EC of the European Parliament
and of the Council of 6 September 2006 laying down
guidelines for trans-European energy networks4’

The new guidelines for trans-European energy networks (TEN-E) list and rank, according to
the objectives and priorities laid down, projects eligible for Community assistance. They also
introduce the concept of “project of European interest.”

Defining the objectives of the TEN-E

The interconnection, interoperability and development of trans-European networks for
transporting electricity and gas are essential for the effective operation of the internal
energy market in particular and the internal market in general. Users should have access to
higher-quality services and a wider choice as a result of the diversification of energy sources,
at more competitive prices. Closer links should therefore be established between national
markets and the EU as a whole. With that in mind, the new Member States are now fully
incorporated into the Community TEN-E guidelines.

TEN-E also play a crucial role in ensuring the security and diversification of supply.
Interoperability with the energy networks of third countries (accession and candidate
countries and other countries in Europe, in the Mediterranean, Black Sea and Caspian Sea
basins, and in the Middle East and Gulf regions) is essential.

Access to TEN-E also helps to reduce the isolation of the less-favoured, island, landlocked or
remote regions, thus strengthening territorial cohesion in the European Union (EU).

The interconnection of TEN-E also promotes sustainable development, in particular by
improving the links between renewable energy production installations and using more
efficient technologies, thus reducing losses and the environmental risks associated with the
transportation and transmission of energy.

Projects of common interest, priority projects and projects of European interest

Decision 1364/2006/ EC lists projects eligible for Community assistance under Regulation
(EC) No 2236/95 and ranks them in three categories.

Projects of common interest relate to the electricity and gas networks referred to in the
Decision meeting the objectives and priorities laid down in it. They must display potential
economic viability. The economic viability of a project is assessed by means of a cost-benefit
analysis in terms of the environment, the security of supply and territorial cohesion. Projects
of common interest are listed in Annexes II and III to the Decision.

Priority projects are selected from among the projects of common interest. To be eligible,
they must have a significant impact on the proper functioning of the internal market, on the
security of supply and/or the use of renewable energy sources. Priority projects, which are

47 Extract taken from http:/ /europa.eu/scadplus/leg/en/Ivb/127066.htm. For full text, see link in Bibliography
under European Parliament and Council of European Union: Regulation (EC) No. 1228/2003, 26 June 2003.
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listed in Annex I to the Decision, have priority for the granting of Community financial
assistance.

Certain priority projects of a cross-border nature or which have a significant impact on
cross-border transmission capacity are declared to be projects of European interest. Also
listed in Annex I, projects of European interest have priority for the granting of Community
funding under the TEN-E budget and particular attention is given to their funding under
other Community budgets.

A favourable framework for the development of TEN-E

The Community guidelines for TEN-E stress the importance of facilitating and speeding up
the completion of projects, in particular projects of European interest.

The Member States must take all measures necessary to minimise delays while complying
with environmental rules. The authorisation procedures must be completed rapidly. The
third countries involved must also facilitate the completion of projects partly situated on
their territory in accordance with the Energy Charter Treaty.

The new guidelines also establish a framework for closer cooperation, in particular for
projects of European interest. They provide for an exchange of information and the
organisation of coordination meetings between the Member States for implementing the
cross-border sections of networks.

The intervention of a European coordinator is provided for where a project of European
interest encounters significant delays or implementation difficulties. His or her tasks include
facilitating coordination between the various parties involved in implementing the cross-
border section of a network and monitoring the progress of the project.

A European coordinator may also intervene in the case of other projects relating to TEN-E at
the request of the Member States concerned.

The exceptional nature of the aid

The budget allocated to the TEN-E (around EUR 20 million per year) is mainly intended for
financing feasibility studies. Other Community instruments may also step in to part-finance
investments, for example the Structural Funds in the convergence regions.

However, such financial assistance is exceptional and may not lead to any distortion of
competition. As a rule, the construction and maintenance of energy infrastructure should be
subject to market principles.
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A6.6  Directive 2005/89/EC of the European Parliament and of
the Council of 18 January 2006 concerning measures to
safeguard security of electricity supply and infrastructure
investmentss

Subject matter and scope

This Directive establishes measures aimed at safeguarding security of electricity supply so as
to ensure the proper functioning of the EU internal market for electricity, an adequate level
of interconnection between Member States, an adequate level of generation capacity and
balance between supply and demand.

Member States must define general, transparent and non-discriminatory policies on security
of electricity supply compatible with the requirements of a competitive single market for

electricity. They must define and publish the role and responsibilities of competent
authorities and different players in the market.

When adopting policy implementation measures, Member States must take certain elements
into account, in particular the need to:

0 ensure continuity of electricity supplies;

0 study the internal market and the possibilities for cross-border cooperation in
relation to security of electricity supply;

0 reduce the long-term effects of growth of electricity demand;

o introduce a degree of diversity in electricity generation in order to ensure a
reasonable balance between different primary fuels;

o promote energy efficiency and the use of new technologies;
o continuously renew transmission and distribution networks to maintain
performance.

Operational network security

Transmission network operators must set minimum rules and obligations to ensure
continuous operation of the transmission and, where appropriate, the distribution network
under foreseeable circumstances. Member States may decide that these rules and obligations
must be approved by the competent authorities and, where appropriate, also respected by
the transmission network operators.

The network operators must set and meet quality of supply and network security
performance objectives. Curtailment of supply in emergency situations must be based on

48 Extract taken from http:/ /europa.eu/scadplus/leg/en/lvb/127016.htm. For full text see link in Bibliography
under European Parliament and Council of European Union: Directive 2005/89/EC of 18 January 2006.
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predefined criteria and the relevant measures taken in consultation with other transmission
system operators concerned.

Balancing supply and demand

The Directive provides for specific measures necessary to maintain the balance between
electricity demand and available generation capacity, to avoid Member States taking more
interventionist measures which are incompatible with competition. They will need to have a
clear policy in place to maintain the balance between supply and demand. In particular
Member States need to encourage the establishment of wholesale markets, require network
operators to ensure that an appropriate level of generation reserve capacity is maintained,
facilitate the development of new generation capacity, or encourage energy conservation
and technology for demand management in real time.

Network investment

Investment is crucial for competition and the future security of electricity supply in the EU.
Member States must lay down a framework for providing information to network operators
which facilitates investment.

Reports

Member States or competent authorities, in cooperation with transmission network
operators, must prepare a report on security of supply, as provided for in the Directive on
the internal electricity market. This report must contain information on operational network
security, projected balance of supply and demand, prospects for security of supply within
the medium term and investment intentions of transmission system operators as regards
provision of cross-border interconnection capacity.

On the basis of this information, the Commission prepares a report and sends it to the
Member States, the competent authorities and the European Regulators Group on Electricity
and Gas.
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A6.7 Directive 2001/77/EC of the European Parliament and of
the Council of 27 September 2001 on the promotion of
electricity from renewable energy sources in the internal
electricity market4

Background

The promotion of electricity from renewable energy sources (RES) is a high European Union
(EU) priority for several reasons, including the security and diversification of energy supply,
environmental protection and social and economic cohesion.

The Directive follows up the 1997 White Paper on renewable energy sources which set a
target of 12% of gross inland energy consumption from renewables for the EU-15 by 2010, of
which electricity would represent 22.1%. With the 2004 enlargement, the EU's overall
objective became 21%. The Directive also constitutes an essential part of the package of
measures needed to comply with the commitments made by the EU under the Kyoto
Protocol on the reduction of greenhouse gas emissions.

European companies are currently among the world leaders in developing new technologies
connected with RES electricity. The Directive aims to give a boost to stepping up the
contribution of these energies while respecting the principles of the internal market.

Scope

The Directive concerns electricity produced from non-fossil renewable energy sources such
as wind, solar, geothermal, wave, tidal, hydroelectric, biomass, landfill gas, sewage
treatment gas and biogas energies. The definitions in Directive 96/92/EC concerning
common rules for the internal market in electricity are also applicable to this Directive.

National targets for consumption of electricity from renewable sources of energy

The Member States which joined the EU in 2004 must apply the provisions of Directive
2001/77/EC on producing electricity from renewable energy sources. Their Accession
Treaty sets national indicative targets for the proportion of electricity produced from RES
(RES-E) in each new Member State the result of which is an overall objective of 21% for the
EU-25.

The Member States must adopt and publish, initially no later than 27 October 2002 and then
every five years, a report setting the indicative Member State targets for future RES-E
consumption for the following ten years and showing what measures have or are to be taken
to meet those targets. The Member State targets must take account of the reference values set
out in the Annex to the Directive for Member States' indicative targets concerning the share
of electricity produced from renewable energy sources in gross electricity consumption in
2010. They must also be compatible with all the national commitments entered into as part
of the commitments accepted by the Community in Kyoto.

49 Extract taken from http:/ /europa.eu/scadplus/leg/en/lvb/127035.htm. For full text see link in Bibliography
under European Parliament and Council of European Union: Directive 2001/77/EC of 27 September 2001.
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Evaluation of national targets and measures
This evaluation will be undertaken at national and Community level.
Evaluation at national level

Member States were required to publish on 27 October 2003, and every two years
subsequently, a report which includes an analysis of success in meeting the national targets.
The report was also to indicate what climatic factors are likely to affect meeting the targets
and to what extent the measures taken are consistent with national commitments regarding
climate change.

Evaluation at Community level

At Community level, the Commission is to publish a biannual report, the first on 27 October
2004, based on the national reports assessing the extent to which:

o the Member States have progressed towards achieving the national targets;

o the national indicative targets are compatible with the global indicative target of
12% of gross domestic energy consumption in 2010, and in particular with the
indicative share of 22.1% of electricity from renewable energy sources out of the
total electricity consumption of the Community in 2010.

Should the Commission's report conclude that the national targets are liable to be
inconsistent with the main objectives of the Directive, the Commission may present
proposals to the European Parliament and to the Council with respect to the targets,
including, if need be, proposals for obligatory targets.

Support schemes

The Commission was to present, by 27 October 2005 at the latest, a report on the experience
gained concerning the application and coexistence of the different support schemes in the
Member States. This report evaluates the success, including the cost-effectiveness ratio, of
the support schemes for the promotion of RES-E consumption. This report was to be
accompanied, if necessary, by a proposal for a Community framework for support schemes
for RES-E.

Guarantee of origin of RES-E

The Directive provides for a system concerning the guarantee of origin of RES-E in order to
facilitate exchanges of RES-E and to increase transparency while facilitating consumer
choice. The guarantees of origin indicate both the renewable energy source from which the
electricity is produced and the date and place of production and, in the case of hydroelectric
installations, also state the capacity.

The system was to be set up at national level and put in place by 27 October 2003 at the
latest. The Member States define objective and non-discriminatory criteria and issue the
guarantees when requested. They can designate one or more competent bodies independent
of production and distribution to supervise the issuing of guarantees.
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In addition, taking account of the principles of the internal market and in order to permit
RES-E electricity exchanges in the Community, the guarantees of origin are to be mutually
recognised by the Member States. Any refusal to recognise the certificates, such as for
reasons linked to fraud prevention, must be based on objective, transparent and non-
discriminatory criteria. In order to ensure that mutual recognition works properly, the
Member States are required to put into place appropriate mechanisms to ensure that their
certification system is both accurate and reliable. These mechanisms must be set out in detail
in the report describing national targets and measures. Any disputes are to be settled by the
Commission.

Administrative procedures

One major barrier to the further development of RES-electricity is the administrative and
planning procedures that potential generators must respect, which is particularly a problem
for small and medium-sized companies (SMEs), which make up a significant proportion of
companies in this sector.

With this in mind, Member States are required to review their existing legislative and
regulatory frameworks concerning authorisation procedures in order to reduce regulatory
and non-regulatory obstacles, to rationalise and speed up administrative procedures and to
ensure that the rules are transparent and non-discriminatory. What is more, it is important
for the rules to take account of the particular characteristics of the different technologies
using renewable energy sources.

Member States were to publish, at the latest on 27 October 2003, a report on this review
procedure defining action to be taken to reduce obstacles in this area. This report was to give
an overview of progress in particular on:

o coordination between the different administrative bodies involved concerning
time limits, reception and handling of authorisation requests;

0 the establishment of possible guidelines for activities connected with targets, so
as to improve administrative procedures and the feasibility of speedy planning
for the RES-E producers;

o the appointment of an authority to act as a mediator in disputes between the
authorities responsible for issuing authorisations and requesters.

In the Commission's final report on the implementation of the Directive and on the basis of
the Member States' reports, the Commission will evaluate the best practices for reducing
regulatory and non-regulatory barriers to increasing RES-E production.

Grid connection issues

Connection to the grid can be costly to the producers of RES-E. Care must be taken to ensure
that the high costs of connection do not hamper either the development of RES-E—which
has economic and other advantages, such as that of environmental protection —or the
functioning of the internal market, which must guarantee fair conditions to all producers.

To this end, Member States are to put in place a legal framework or are to require transport
and distribution system operators:

Union for the Coordination of the Transmissions of Electricity (UCTE) Case Study

REGIONAL POWER SECTOR INTEGRATION: LESSONS FROM GLOBAL CASE STUDIES AND A LITERATURE REVIEW 74
ESMAP Briefing Note 004/10 | June 2010




EU context and summaries of relevant EU
legislation

0 to guarantee the transport and distribution of RES-E. The Member States may
agree on priority access for RES-E. As regards the distribution of electricity by
production installations, priority will be given to installations using renewable
energy sources to the extent permitted by the national electricity system;

0 to define and publish standard rules on responsibility for the costs of technical
adaptations needed to enable a new RES-E producer to feed their electricity into
the interconnected grid. The Member States may require operators to bear some
or all of the costs;

0 to define and publish standard rules on sharing the costs of the system
installations among all the producers benefiting from it, such as for the
strengthening of the grid;

0 to supply new producers who wish to be connected to the grid with a complete
and detailed estimate of the connection costs. The Member States may allow
producers to call for tenders for connection work.

Member States must ensure that the transport and distribution costs do not in any way
discriminate against RES-E.

In the context of the report on administrative procedures mentioned under 7, the Member
States are also required to examine the measures to be taken to facilitate the access of RES-E

to the grid, considering in particular the need to introduce two-way metering (the possibility

of purchasing electricity from the grid when RES-E production is not sufficient).
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