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WHAT IS THE UCTE ?

The Union for the Co-ordination of Transmission of Electricity (UCTE) co-ordinates the interests of
transmission system operators in 22 European countries. Their common objective is to maintain the
security of operation of the interconnected power system.

50 years of joint activities laid the basis for a leading position in the world which the UCTE holds in terms
of the quality of synchronous operation of interconnected power systems.

Through the networks of the UCTE, 450 million people are supplied with electric energy ; annual
electricity consumption totals approx. 2300 TWh.

As of June 2003, the member companies of the UCTE come from the following countries :

Belgium (B) Bosnia-Herzegovina (BIH)
Germany (D) Luxembourg (L)
Spain (E) The Netherlands (NL)
France (F) Austria (A)

Greece (GR) Portugal (P)

Italy (1) Switzerland (CH)
Slovenia (SLO) Czech Republic (C2)
Croatia (HR) Hungary (H)

Serbia and Montenegro (SCG) Poland (PL)

Former Yugoslav Republic of Macedonia (FYROM) Slovak Repubilic (SK)
Bulgaria* Romania*

*Bulgaria and Romania are UCTE members since 8th May 2003, but statistically taken into account since January 2003.

With regard to the other members of ETSO (European Transmission System Operators, 36 Transmission
System Operators in 22 countries), the geographical extension of UCTE is represented in the picture
below :

Optimal Co-operation requires joint action
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Close co-operation of member
companies is imperative to make the best
possible use of benefits offered by
interconnected operation. For this reason,

the UCTE has developed a number of rules
and recommendations that constitute the
basis for the smooth operation of the
power system. Only the consistent
maintenance of the high demands on
quality will permit to set standards in terms
of security and reliability in the future as
well as in the past.

The UCTE - Security of electric power
supply and promotion of competition

From the very outset of liberalisation in the
European electricity markets, the UCTE has
intensively pursued the development of
schemes for the promotion of competition
in the electricity sector. The aim is to
support the electricity market without
accepting restrictions in the security of

supply.

The liberalisation of electricity markets
cannot be implemented without a
transparent and non-discriminatory opening up of electric networks. The UCTE sets the prerequisites that
enable a compromise to be ensured between competition and security of supply.
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UCTE System Adequacy Forecasts 2004 - 2010
EXECUTIVE SUMMARY

The growing awareness of the importance of the power system reliability issues under competitive
market conditions among the decision makers and general public, still emphasised by the events which
occurred in EUROPE and in North America during the year 2003, has made UCTE to extend the time
horizon of its forecasts.

For the first time in the history of UCTE the system adequacy reports (formerly power balance reports)
includes forecast data up to seven years ahead, four years more than it used to be in the past. This is the
first step towards extending the time horizon of UCTE forecasts up to ten years ahead in the future.

Method for UCTE System reliability assessment

The reliability of the UCTE system is assessed taking into account both generation and transmission
aspects.

Generation adequacy assessment is based on the estimation of the so called “Remaining capacity”
which can be interpreted as the capacity that the system needs to cover the difference between the
peak load of each country and the load at the UCTE synchronous reference time (so called “margin
against peak load”), and, at the same time, exceptional demand variation and longer term unplanned
outages which the power plant operators are responsible to cover with additional reserves.

It is often estimated that remaining capacity at the level of 5% of installed capacity is enough for the
latter, while in the systems which are not well interconnected with the rest of the UCTE (due to structural
bottlenecks on their borders) this shall be increased by the margin against peak load. Thus the sum “5%
of installed capacity + margin against peak load” is called adequacy index.

But it is important to keep in mind that uncertainties affect these results especially for the year 2008 and
2010. Because the objectives of this exercise is to provide early warning signals concerning system
reliability and to highlight opportunities or necessity to invest in generation, only future generation
capacities whose construction and commissioning are considered as “firm” are included. On the
opposite, because decisions concerning decommissioning of generating units are notified to TSO’s very
little in advance, the installed capacity can be overestimated.

After the generation adequacy assessment has underscored how each country could satisfy its interior
load with the available national capacity, transmission adequacy assessment consists in investigating if
the transmission system is sufficiently sized in order to enable the potential imports and exports resulting
from the various national power balances, improving by this way the reliability of the European power
system.

At the UCTE level the transmission system adequacy analysis is focused on the interconnection and on
the internal lines which have a direct effect on the international exchanges.

At this stage the methodology doesn’t aim at identifying the cross border flows that would be originated
by market price differences resulting for example from differences in fuel mix between countries.

Main results

The reliability of the UCTE System as a whole should stay at an acceptable level over the 2004-2006
period, due to both the expected new generating capacity and some development of the national
and international transmission grids. Expected remaining capacity remains stable over the period from
2004 to 2006 (with a slight decrease in winter between 2005 and 2006).

In the medium term (2008), levels of remaining capacity are still those observed at the beginning of the
period under study.

But between 2008 and 2010, a sensible decrease in remaining capacity is expected. Given the
elements currently available, remaining capacity may not be sufficient to meet the adequacy index in
winter 2010 (see figures here below).

That means that there is a potential deficit in generation unless additional firm investment decisions are
taken soon. This deficit will be increased by the decommissioning decisions which could occur from
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now to these time horizon, especially from 2008 when the directive environmental legislation will come

into force.

Remaining capacity vs. 5% of the GC + margin against peak load
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These global results must be analysed while taking into account that the UCTE system is actually made
of different geographical blocks connected to each other by relatively limited transmission capacity

due to geographical or historical reasons.

As far as transmission system adequacy is concerned, the expected development in the different grids
(new lines, new sub-stations, new equipment like phase shift transformer) in the UCTE countries shall
reduce or prevent existing or foreseeable congestion on the interconnections by reducing internal

constraints and/or by facilitating the energy flows.

The main UCTE block : the remaining capacity of the main UCTE block will be decreasing from 2004
to 2010. It is expected to represent 11.3 % of generating capacity in 2004 but only 7% in 2010, that is
not sufficient to ensure a 5% margin at the synchronous peak load of this block.

Inside this block, remaining capacity in winter is negative for Belgium in 2006 and on and in 2010 for
the Netherlands.

Croatia, Luxembourg, Austria and Switzerland expect to meet the adequacy index from 2004 to
2010.

Germany shows a ratio remaining capacity / generating capacity between 5 and 7%, lower than
the average of the block. The ratio for France decreases from 12.7% in 2004 to 7% in 2010 ; this ratio
is not sufficient to meet the adequacy index in 2010.

Interconnection capacity play an important role in the reliability of this block because for some of
these countries long term import contracts and participation contracts in power plants located
outside the national territory actually improve the power balance. Nevertheless Belgium considers
that adequacy problems could occur from 2006 at peak load, and France from 2008. Network
reinforcements are reported that should help to counteract like France - Belgium and France -
Spain interconnections.

Spain + Portugal : when comparing the remaining capacity to the capacity that the system needs
to cover the “margin against monthly peak load” plus 5 % of the generating capacity, it should be
noticed that remaining capacity is higher than this sum over the period from 2004 to 2008 (10.1 GW
remaining capacity vs. 9.1 GW in January 2004 and 8.3 GW remaining capacity vs. 6.3 GW in July
2004).

It clearly appears that the situation for the Iberian block will be improving in winter over the period
from 2004 to 2006 from the remaining capacity point of view. The expected remaining capacity will
represent 14.9 %, 15.6 % and 16.1% of the national generating capacity for 2004, 2005 and 2006
respectively.
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When analysing this situation, it should be taken into account that a significant increase in
generating capacity both in Spain and Portugal is expected. The newly commissioned power plants
will be essentially conventional thermal plants and renewable.

From 2006 to 2010, the share of remaining capacity in the generating capacity will then decrease
(down to 12.4% in 2010).

Reinforcement of the interconnections of this block with France and Morocco are foreseen.

Italy : The remaining capacity is lower than the capacity that the system needs to cover the
“margin against monthly peak load” plus 5 % of the generating capacity in 2004 and 2005, but
improves for the following years.

The foreseen remaining capacity as a percentage of the generating capacity will evolve from 1.9 %
in 2004 to 5.6% in 2006 in winter, and from 2.2 % to 7.5 % in summer, thanks to an important expected
commissioning of new plants (approx. 4 GW per year from 2004 to 2006).

Itis expected to stabilise at 7.1% in 2010.

The expected importable capacity (approx. 6.5 GW, up to 9.5 GW in 2010) could supply a surplus of
available capacity, useful to improve the security of supply.

JIEL1+ Greece : the slight increase in the generating capacity for this block seems to be inadequate
to match the load growth. The remaining capacity will not be sufficient to cover the “margin
against monthly peak load” + 5% of the generating capacity. It represents 5.4% of the generating
capacity in 2004, 4.2% in 2006, and 7.2% in 2010 thanks to expected commissioning of new plants.

The interconnection with Romania and Bulgaria helps to maintain the adequacy of the systems in
this region. It is also expected that forthcoming resynchronisation of the 2nd UCTE synchronous zone
with the rest of UCTE, expected mid 2004, will further improve the situation in this region.

Centrel block : without extraordinary changes in both the generating capacity and the load, the
Centrel block will reach easily the “5 % margin” with a stable share of remaining capacity (approx.
16.3% in winter and 14.4% in summer) in the generating capacity over the period 2004-2006. Later
on, itis expected to decrease down to 13.0% and 11.9% in 2010.

Romania & Bulgaria? : The remaining capacity is expected to decrease over the period from 2004 to
2010 (with a ratio in the generating capacity of 14.4% in 2004, 9.5% in 2006 but only 4.5% in 2010).

Comparison with the previous forecasts?

As far as changes in generating capacity are concerned, for the period from January 2004 to July 2005,
figures of the new forecast, when excluding the generating capacity for new countries in this year’s
forecasts’ perimeter, are lower than in the last year’s forecast in an approx. 3 GW (January 2004) to 6
GW (July 2004) range.

The expected UCTE load according to this year’s forecast, when not taking into account data for
Romania, Bulgaria and Burshtyn Island, is 4-5 GW (in winter) and 3 GW (2004) and 1 GW (2005) in
summer lower than the load of the forecast carried out in 2002.

Concerning the remaining capacity, figures of the new forecast, when excluding the remaining
capacity for Romania, Bulgaria and Burshtyn Island, are higher in winter (by 9.1 GW in 2004 and 5.1 GW
in 2005) than figures of last year’s report. In summer values are consistent with last year’s forecasts.

This can be partly explained by a decrease of expected non-usable capacities (approx. 3.5 GW lower
in winter).

1 JIEL Block is made of SCG and FYROM
2Romania and Bulgaria are separated area control blocks

% Note: it has to be retained that, for this forecast, the perimeter for the UCTE includes Romania, Bulgaria and Burshtyn Island,
which were not included in last year’s UCTE perimeter. The contribution of these countries is specified in the report when
necessary, in order to make a pertinent comparison between last year’s forecast and the new one.
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1. Foreword

The present UCTE System Adequacy Forecast report marks a new step in UCTE efforts to provide to
Transmission System Operators (TSOs), public Authorities and European Electricity market players
valuable information on the perspectives of the European power system.

After the fundamental changes of the methodology introduced in 2000, information concerning the
transmission grid developments were included in 2002, aiming at extending the generation adequacy
forecast to a system adequacy forecast.

However the traditional three years ahead time horizon of these forecasts, well adapted to the time
schedule of operating decisions, was too limited to provide useful information in the field of investments.
It takes generally at least 4 to 5 years to build a new generating unit, and even more for transmission
lines.

In the meantime questions concerning the security of supply in the European power system arise more
and more, with the general feeling that the over-capacities existing in the 90’s are decreasing, as a
result of the load increase, de-investment incentives observed nowadays in the deregulated power
industries, and of the uncertainties concerning the future of some thermal units when the new
environmental legislation will come into force.

The events that occurred in 2003 in the European power system and in North America have reinforced
these concerns.

In this framework the ability of the market to provide in due time incentives to investment becomes a
central issue.

Considering these elements, UCTE has decided to extend the time horizon of the system adequacy
forecast in order to give early warning signals to decision makers and market players.

The final UCTE objective is to provide information up to ten years ahead, but considering the difficulties
of the exercise these improvements will be implemented in a step by step approach. Therefore this
year’s report provide forecasts up to 2010.

The present report is based on data collected in August 2003.

2. Methodology

2-1 Definitions
The following CIGRE definitions were adopted while preparing the report:

Reliability — a general term encompassing all the measures of the ability of the system, generally given
as numerical indices, to deliver electricity to all points of utilisation within acceptable standards and in
the amounts desired. Power system reliability (comprising generation and transmission facilities) can be
described by two basic and functional attributes: adequacy and security.

Adequacy - a measure of the ability of the power system to supply the aggregate electric power and
energy requirements of the customers within component ratings and voltage limits, taking into account
planned and unplanned outages of system components. Adequacy measures the capability of the
power system to supply the load in all the steady states in which the power system may exist considering
standards conditions.

Security — a measure of power system ability to withstand sudden disturbances such as electric short
circuits or unanticipated losses of system components or load conditions together with operating
constraints. Another aspect of security is system integrity, which is the ability to maintain interconnected
operations. Integrity relates to the preservation of interconnected system operation, or the avoidance
of uncontrolled separation, in the presence of specified severe disturbances.
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The above definitions are described in detail in the following two CIGRE reports:
Power System Reliability Analysis — Application Guide, Paris, 1987,
Power System Reliability Analysis — Composite Power System Reliability Evaluation, Paris, 1992.

2-2 Generation adequacy assessment

Generation adequacy assessment consists in investigating the ability of the generating units to match
the system load evolution.

UCTE approach is based on a comparison between the load and the generating capacity considered
as “guaranteed” for power plant operators (generating capacity after the deduction of various
sources of unavailability - non-usable capacity, scheduled and unscheduled outages - and reserves
required by TSOs for system services ; see figure 1).

The load corresponds to a common synchronous reference for the entire UCTE network; the selected
reference points are the third Wednesday of January and the third Wednesday of July at 11 a.m.; the
load forecast is based upon the assumption of normal climatic conditions.

In addition the difference between this reference load and peak load is estimated for each country (so
called “margin against monthly peak load”).

The resulting balance, called “remaining capacity”, can be interpreted as the capacity that the system
needs to cover the difference between the peak load of each country and the load at the UCTE
synchronous reference time, and, at the same time exceptional demand variations and longer term
unplanned outages which the power plant operators are responsible to cover with additional reserves ;
some UCTE members have indicated that such a reserve should represent 5% of the installed capacity
in order to provide a reliable supply.

Thus when considering individual countries generation adequacy will be assessed on the basis of the
comparison between the “remaining capacity” and the so called adequacy index corresponding to
“5% of installed capacity + margin against peak load”.

This method is also applied to assess generation adequacy for the whole UCTE system or for larger
geographical blocks ; in this cases the peak load of the set of countries is estimated by the sum of the
peak loads of the individual countries.

This approximation leads on one hand to an overestimation of the peak load for the largest
geographical blocks and to a conservative view of the level of adequacy. On the other hand,
considering the synchronous peak load of large size blocks leads to rely on the assumption that it is
always possible to carry where needed the generating power available in any other part of the block,
whereas the capacities of the transmission system actually limit these possibilities.

It is also important to keep in mind the uncertainties which affect these results. Because the objectives
of this exercise is to provide early warning signals concerning system security and opportunities to invest
in generation, only future generation capacities whose construction and commissioning are considered
as “firm” by the TSO’s are included : connection agreement signed, power plants taken into account in
long term transmission plans....

Thus if a negative power balance appears in the medium or long term, it must be interpreted as a
potential deficit if no investment decision concerning generation is taken from now to that time horizon.
Decisions can consist in the confirmation of projects presently planned but not yet firmly engaged, or
decisions concerning other new generating units whose time of construction is compatible with the
considered time horizon.

On the opposite, because decommissioning decisions concerning generation units are often notified to
TSO’s with a short notice, the installed capacity can be overestimated, especially on the medium long
term.

In addition, because cross-border exchanges forecasts are not taken into account in the power
balance, the analysis considers neither long term contracts nor the participation in power plants
located out of the national territory. However, these contracts can represent a significant and
permanent contribution to satisfying the national load in some countries.
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Here below are shown the graphs illustrating the Power Balance according to UCTE :
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2-3 Transmission system adequacy

After the generation adequacy assessment has highlighted the capacity of each country to cover its
interior load with the available national capacity, transmission adequacy assessment consists in
investigating if the transmission system is sufficiently sized in order to enable the power flows across the
European system resulting from the location of loads and generation, and in analysing the role which
the internal and the interconnected networks play in terms of system security.

At this stage the methodology doesn’t aim at identifying the cross border flows that would be originated
by market price differences resulting for example from differences in fuel mix between countries.

At the UCTE level the transmission system adequacy analysis is focused on the interconnection and on
the internal lines which have a direct effect on the international exchanges.

Because the remaining capacity (as a result of the power balance) represents, if positive, a potential
possibility for export and, if negative, a potential need for imports, transmission adequacy assessment
consists in comparing this remaining capacity with the Net Transfer Capacity at the borders of the
country concerned, as calculated by ETSO or estimated by the TSOs.

The comparison is made for each country considered individually, but also at the interfaces of the
different regional blocks which can be identified in the UCTE system.

For more details about the methodology, the reader can also refer to the document “Methodology of
the Power Balance” (April 2000) available on the UCTE web site (www.ucte.org).

2-4 Structure of the report

For the first time, the report includes the balances of Bulgaria and Romania which are UCTE members
since the 8th may 2003, and of Burshtyn Island (western part of Ukrainian power system) which is in
synchronous operation with UCTE power systems since July 1st, 2002. In addition this year the data
concerning FYROM are separated from the ones of Serbia and Montenegro.

The 2004 - 2010 forecast includes the following countries and electricity systems:

UCTE countries

Belgium (B) Luxembourg (L)
Germany (D) The Netherlands (NL)
Spain (E) Austria (A)

France (F) Portugal (P)

Greece (GR) Switzerland (CH)
Italy (1) Czech Republic (C2)
Slovenia (SLO) Hungary (H)

Croatia (HR) Poland (PL)

Serbia and Montenegro (SCG)* Slovak Repubilic (SK)
Former Yugoslav Republic of Macedonia Boshia and Herzegovina (BIH)
(FYROM)*

Bulgaria (BG) Romania (RO)

Burshtyn Island** part of Ukraina (BI-UA)
* SCG and FYROM make the JIEL system up.

**in synchronous operation with UCTE since July 1st, 2002
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Discrepancies in relation to other national statistics may result from the fact that, for the majority of
countries, the UCTE power balance does not cover all the generating capacity and loads, but only the
part involved in the synchronous operation of public electricity systems. This so called representativity
factor varies between 90 % and 100%.

The overall results of the forecasts are shown in Chapter 3 (with Appendix A showing a more detailed
analysis of the power balance elements), with a special focus on remaining capacity. Chapter 4 of the
report deals with the transmission system adequacy (supported by Appendix C). Appendix D presents
extraordinary trends and remarks about the status of deregulation in UCTE countries.

It is to be noticed that power balance elements for 2008 and 2010 do not present the same level of
credibility as data for the three years ahead.

2-5 Comparison with EURPROG exercise

Another report showing a general picture of the perspectives of the European electricity system is
published by EURELECTRIC in its yearly EURPROG report and can be ordered at www.eurelectric.org.

UCTE is producing its system Adequacy Reports to give accurate information concerning the future
situation from a today’s operational perspective without considering major macroeconomic changes
or political trends and to provide to market players and public authorities early warning signals
concerning potential needs for new investments. These assumptions are taken to best meet the aims of
the Association focusing on providing a complete overall view on the power system evolution and at
investigating system adequacy and not only generating capacity adequacy (in order to match the
system load evolution).

Therefore, concerning generating capacity commissioning, only those new projects are taken into
account, which are considered as sure, according to the information TSO receive (connection
agreement signed or going to be signed, new power plants taken into account in the long-term plan
for transmission system development, or sighature of other agreements according to country rules). As
far as shutdowns are considered, the best estimation is given, being as close as necessary to the present
situation.

The EURPROG report of EURELECTRIC is based on the best view of country experts of what is likely to
occur in each country with respect to the plant demand balance, taking into account recent trends
and projections of economic, social, environmental and technological developments. The capacity
projected allows for growth in demand and the adoption of a national plant capacity margin based on
historical experience, which is sufficient to meet the security standards regarded as the norm in each
country. This may mean the allowance for closures which have not been notified and the building of
new plant which is not existing or under construction.

Therefore, both reports are complementary and follow different objectives with different approaches.
However, the consistency is closely checked between both involved associations through regular
contacts to make sure that the best data quality can be reached in all reports. The volitional
differences in the data sets are based on:

o different points of view (pure TSO information versus a more general electricity industry view),

o (different assumptions for forecasting values (“conservative” estimations from TSO reality versus
global industrial estimations),

e different time frames,

e minor methodological differences.
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3. Generation Adequacy : main results

The most significant overall results of the "System Adequacy Forecast 2004-2010" for the third
Wednesdays in January (the representative winter day) and July (the representative summer day) are
shown in Table 1, for the entire UCTE#.

Appendix A contains forecasts for national generating capacity, non usable capacity, system service
reserves and load for each country.

UCTE Power Balance Forecasts 2004-2010 Results in GW

a A W N P

10

11

12
13

14

2004 2005 2006 2008 2010

3rd Wednesday 3dWednesday 3d9Wednesday 3d9Wednesday 3 Wednesday
January July January July January July January July January July

National generating capacity:

hydro power stations 131.1 131.7 132.0 132.2 1324 132.6 133.6 133.9 134.7 134.9

nuclear power stations 1126 1126 1126 1126 1124 1122 1111 1102 1095 1105

conventional thermal power stations 294.1 295.0 298.3 300.8 303.3  306.9 3122 3140 316.2 317.9

renewable energy sources 27.6 29.8 34.2 35.9 39.2 41.9 49.8 53.1 60.9 63.9

not clearly identifiable energy sources 2.3 2.4 2.6 2.6 2.7 2.7 3.0 3.0 3.3 3.3

National generating capacity 567.8 5716 579.7 5841 590.0 596.3 609.6 614.3 624.6  630.4

(6=1+2+3+4+5)

non-usable capacitys 79.4 953 814 975 848 1013

overhauls (thermal power stations) 9.8 501 111 508 115 517  160.3 2137 1687  223.7

outages (thermal power stations) 24.4 23.5 24.6 23.9 25.4 24.7

system services reserve 33.4 31.9 34.2 32.3 34.2 325 35.1 33.1 35.6 33.8

Guaranteed capacity 420.8  370.7 4284 379.6 4340 3861 4494  400.6  455.9  406.7

(11=6-(7+8+9+10))

Load 358.8 3129  366.1 320.5 373.6 3273 388.7 3415  403.9 356.2

margin against the monthly peak load 21.9 147 226 154 235 154 234 153 237 158
62.0 57.8 62.4 59.1 60.5 58.8 60.6 59.1 52.0 50.5

Remaining capacity (14=11-12)

Changes in generating capacity, guaranteed capacity, remaining capacity and load are shown in
Table 2.

Period 2004 - 2006
A significant growth in generating capacity (+22.2 GW) is expected over this period.

It is particularly noticeable that renewable energy sources account for half (11.6 GW) of this increase ;
most of these new plants are wind power plants. Conventional thermal power stations represent a lesser
share of the total increase with expected commissioning contributing for 9.2 GW.

The increase in guaranteed capacity (+13.3 GW) represents only 60% of the increase in the national
generating due to the poor contribution of wind power to guaranteed capacity.

The increase observed for load at reference time over the same period (+14.8 GW) is slightly higher than
the increase in guaranteed capacity.

4 It has to be retained that, for this forecast, the perimeter for the UCTE includes Romania, Bulgaria and Burshtyn Island (Ukrania),
which were notincluded in last year’s UCTE perimeter. The contribution of these are specified when necessary, in order to make a
pertinent comparison between last year’s forecast and the new one.

5 For 2008 and 2010, non usable capacity, overhauls and outages are aggregated
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Table 2 UCTE-Power Balance, 2004 — 2010 FORECASTS Results in GW

Forecast January

Variation Variation Variation Variation
2004-2006 [GW]  2004-2006 [%]  2006-2010 [GW]  2006-2010 [%]
National generating capacity 222 3.9% 34.6 5.9 %
Guaranteed capacity 133 32% 21.8 5.0%
Load 14.8 41% 30.3 8.1%
Remaining capacity -15 2.4 % -85 -14.1%

Forecast July

Variation Variation Variation Variation
2004-2006 [GW] 2004-2006 [%)] 2006-2010 [GW] 2006-2010 [%)]

National generating capacity 24.7 4.3 % 34.1 57%
Guaranteed capacity 154 4.2% 20.7 53 %
Load 14.3 4.6% 29.0 8.9%

Remaining capacity 11 1.8% -83 -14.2%

Consequently, the remaining capacity can be considered as stable from 2004 to 2006, with values
reaching 62.0 GW in January 2004, 62.4 GW in January 2005, and 60.5 GW in January 2006.

Remaining capacity in July is even slightly improving in summer (from 57.8 GW in 2004 to 58.8 GW in
2006).

These levels are higher than the indicative adequacy index as shown in figures 2 and 3.

In order to assess generation the level of security, some characteristics of the UCTE system must be
taken into account.

The most important point is the significant sensitivity of the load to the temperature. It can be estimated
at more than 3000 MW by degree Celsius in Winter and 1800 GW in summer.

The second factor is the random nature of the “guaranteed capacity” which results from the forced
outages of the thermal plants and from variations of the inflows in the hydro power plants. According to
the expertise of the TSQO’s, the standard deviation of each of these factors can be estimated between
2500 and 3000 MW.

In addition there is a significant correlation between low temperature and low inflows in the hydro
plants as a result of anticyclonic meteorological conditions. In the future these periods will also be
characterised by a low contribution of wind power generation.

Thus a remaining capacity of 60 GW aims at supplying the UCTE peak load during a cold wave leading
to temperature up to 7°C below normal temperature, while keeping a margin of about 20 GW in order to
cover some plants unavailability higher than average.

The forecasted generating capacities seem to be sufficient to cover the load for the 3 coming years
without any major risks as shown in figures 2 and 3.

However it must be noticed that this conclusion rely on the assumption that all the plants whose
commissioning is expected during this period will actually be put into operation ; in addition it is
important to note that some decommissioning can still be decided during this period.

Period 2006 — 2010

It can be observed that the national generating capacity increases from 590 GW in January 2006 to
624.6 GW in 2010, with still rather important commissioning in renewable energy sources (+21.8 GW from
January 2006 to January 2010), often resulting from plans engaged by the member states to fulfil the
requirements of the European directive on renewable sources.
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Given the lesser availability ratio of renewable, the additional guaranteed capacity over the period
(+21.8 GW) represent only 63% of the increase in generating capacity (the ratio for the overall
production system is approx. 74% in January 2006). This effect is particularly sensitive from 2008 to 2010,
with only an additional guaranteed capacity of only 6.5 GW (as compared to +15.4 GW from January
2006 to January 2008).

The expected trend for load in the medium long term remains the same as over the period from 2004 to
2006 same (with an average annual growth approx.+2%). Thus, the increase in guaranteed capacity,
sufficient to cover the increase expected for load from January 2006 to January 2008 (+15.1 GW), does
not meet the additional load (+15.2 GW) from January 2008 to January 2010.

As a result, remaining capacity remains in 2008 at the level expected in the short term (respectively 60.6
GW in January and 59.1 in July) , but drops significantly to 52 GW in January 2010 (50.5 GW in July).

When comparing this level of remaining capacity with the indicative adequacy index, it can be
observed that this condition is respected till 2008 but no more in 2010.

That means that the investments in generation today firmly decided or planned are not sufficient to
meet this condition in 2010. The system security could be degraded over the period from 2008 to 2010.

When drawing this conclusion, two elements must be taken into consideration :

- it is still possible to decide new investments for this time horizon ; there is a need of approx. 2 GW
guaranteed capacity to reach the index level, and around 8 GW to maintain this margin at the
existing level.

- decommissioning (on top of those currently expected) may occur during the period especially as
result of the effects of new environmental requirements on the oldest thermal plants ; an equivalent
level of investment should then be decided at the horizon 2010.

Renewable sources could amount to 64 GW at the end of the period. This increasing share of
renewable in the UCTE system, most of them being wind power, asks for an increasing need of
balancing power whereas in the same time some thermal plants able to deliver this kind of service
could be decommissioned.

Figure 2 ‘ Remaining capacity vs. 5% of NGC + margin against peak load - January
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Figure 3 Remaining capacity vs. 5% of NGC + margin against peak load - July
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When comparing this year’s forecast for 2004 with current situation in 2002 (excluding countries taken
into account this year) and last year’s forecast for 2003, it appears that remaining capacity has
improved. Expected remaining capacity for 2003 was 49 GW in January, and is for 2004 57.4 GW
(without Bulgaria, Romania and Burshtyn Island).
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Analysis of remaining capacity at national and regional levels

The detailed results concerning remaining capacity are displayed in table 4 hereafter :

Table 4 Remaining Capacity Results in GW
2004 2005 2006 2008 2010
3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday

January July January July January July January July January July
Country
Belgium 0.0 13 -0.1 12 -0.8 0.6 -1.5 0.1 -2.0 -0.4
Germany 8.1 5.2 7.1 4.5 7.4 5.0 6.9 5.2 6.5 4.5
Spain 8.9 6.8 9.7 7.3 10.8 7.2 10.2 7.9 9.3 6.3
France 14.1 10.9 12.4 9.8 11.0 8.8 9.9 7.8 8.2 6.0
Greece 0.9 -0.3 0.7 -0.4 0.6 -0.3 1.0 -0.4 0.9 -0.5
Italy 15 18 35 5.0 4.9 6.8 8.1 8.3 6.7 5.8
Slovenia 0.2 0.3 0.6 0.2 0.1 0.2 0.3 0.4 0.2 0.3
Croatia 13 14 13 14 12 18 14 1.6 14 2.0
Macedonia 0.1 0.6 0.1 0.6 0.1 0.6 0.4 1.0 0.6 13
Serbia-Montenegro 0.1 0.5 0.1 0.6 0.1 0.5 0.3 0.7 0.2 0.7
Luxembourg 0.7 0.4 0.7 0.4 0.7 0.4 0.7 0.4 0.7 0.4
Netherlands 0.5 14 1.0 19 0.8 1.7 0.3 12 -0.2 0.7
Austria 5.4 55 5.4 55 5.2 5.3 5.2 5.3 5.2 5.3
Portugal 12 15 15 13 14 13 17 13 14 11
Switzerland 3.2 4.7 3.0 4.5 2.8 4.4 2.4 4.1 2.0 3.7
Czech Rep. 3.1 2.4 3.0 2.3 2.9 2.2 2.6 18 19 14
Hungary 0.4 0.4 0.2 0.0 0.4 0.2 0.4 0.1 0.5 0.2
Poland 6.3 5.4 6.9 6.3 6.5 6.2 6.9 7.5 6.5 6.5
Slovak Rep. 0.4 0.5 0.2 0.4 0.2 0.4 -0.3 -0.4 -0.8 -0.8
Bosnia & Herz. 0.9 11 0.8 1.0 0.8 1.0 0.7 0.9 0.6 0.8
Romania 17 2.2 1.3 17 0.4 1.0 0.4 11 0.3 11
Bulgaria 2.2 3.2 21 3.0 21 3.0 2.0 2.7 1.0 3.3
Burshtyn Island 0.6 0.6 0.6 0.6 0.7 0.6 0.7 0.7 0.7 0.7
UCTE 62.0 57.8 62.4 59.1 60.5 58.8 60.6 59.1 52.0 50.5

Figures 4-1 and 4-2 show the share of remaining capacity in the national generating capacity for each
country, in 2004 and 2010 ;

As already stated, remaining capacity represents 10-11 % of the total generating capacity for the whole
UCTE system between 2004 and 2008 but only 8% in 2010.
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Figure 4-1 Remaining capacity/National generating capacity 2004
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Figure 4-2 Remaining capacity/National generating capacity 2010
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Usually, remaining capacity represents more than 5 % of the national generating capacity in 2004, but
exceptions become more and more numerous over the time, revealing an erosion of the present
margins.
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These exceptions concern :

Belgium in winter with an increasing deficit which also occurs in summer condition in 2010 ;
Germany in summer period ;

Greece in summer with negative values (summer corresponds to the annual peak for the Greek
system) ;

Italy in 2004, then the situation should improve ;

Serbia Montenegro over the period ;

the Netherlands in winter with a deficit at the end of the period ;
Hungary in summer ;

Romania in winter from 2006 and on ;

Slovak Repubilic in winter 2005 and on (with negative values in 2010).

Comments

In Germany, in this year’s forecast values vary between 4 and 7 % for 2004-2006; amounting to 5 %
on average, they are considered adequate for power plant operation reserve. From the TSOs’ point
of view, power station operators would have to secure at least the output of the largest unit as hours
reserve within the respective control area, as the TSO makes the reserve available only for a
maximum of one hour (dimensioning of system services). However, almost all power station
operators try to reduce this power through pooling with other power station operators.

In France, the TSO considers necessary around 8.5 % of the guaranteed capacity must remain as
reserve because of the strong variability of demand with the climatic conditions and of the
composition of the national generating capacity. The remaining capacity represents 12 % of the
national generating capacity in winter 2004, but only 7% in 2010.

As far as Slovenia is concerned, the estimated value of necessary power plant operator reserve is
300 MW (11 % of national generating capacity) — this is an example of a relatively small power
system, where necessary reserves are usually higher.

In Croatia, the estimated value of necessary remaining capacity is 300 MW, corresponding to 8% of
the generation capacity.

Luxembourg is in a particular situation, where one large power plant exports control power to
Germany and a second power plant exports base load to Belgium, while demand is largely covered
by imports.

In the Netherlands, the TSO until now was able to handle all contingencies with the available
amount of capacity. So it appears there are sufficient resources in the Netherlands and externally to
maintain the schedules in balance by the market parties themselves, with sufficient resources left to
maintain system balance in an adequate way.

In Austria, a very high percentage of the electrical energy production comes from hydroelectric
power plants (around 70 %) . As the installed electric power of storage power plants is about 4300
MW there is no lack of capacity in the short-term.

In Poland the Grid Code requires 15 % power reserve (specially defined) over the forecasted
demand in a yearly time horizon. This amount of power reserve as defined in the Polish Grid Code
corresponds to 5-7 % of the remaining capacity (as defined in the UCTE power balance
methodology) under the current Polish conditions, so this level of remaining capacity is considered
as minimal necessary power plant operation reserve in Poland.

Figures 5-1 and 5-2 show the comparison between the remaining capacity and the indicative
adequacy index in 2004 and 2010 (respectively January and July), detailed by country.
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Figure 5-1 “margin against monthly peak load” + 5% of the generating capacity, 2004
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We can observe that 11 countries do not meet this indicative index in winter 2004 ; 8 of them do not
meet it also in summer.

However some of these countries consider that system security will not be at risk over the period 2004 —
2006 thanks to the use of the interconnection capacities, long term import contracts and participation
contracts in power plants located outside the national territory.
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Figure 5-2 “margin against monthly peak load” + 5% of the generating capacity
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In 2010, according to the data today available for TSOs, a general decrease of the remaining capacity
can be observed. France and Romania are the two countries whose remaining capacity met the index
in January 2004, and do not anymore in January 2010. On the contrary, Italy is the only country whose
remaining capacity improves from 2004 to 2010 both in winter and summer, so as to meet the index in
2010, thanks to expected new generation.
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Analysis by geographical blocks

Considering the role that the interconnected transmission system plays for the reliability of some national
systems, the situation of different geographical blocks is analysed (see representation in Figures 1A, 1B,
1C and 1D for 2004, 2005, 2006 and 2010, respectively).

The main UCTE block

The remaining capacity of the main UCTE block will be decreasing from 2004 to 2010. It is expected
to represent 11.3 %, 10.4 % and 9.4 % of the generating capacity in January 2004, 2005 and 2006
respectively.

It continues to decrease in 2008 (8.3%) and reaches 7.0 % in 2010 just beneath the indicative
adequacy index.

Inside this block, Croatia, Luxembourg, Austria and Switzerland expect to meet the adequacy index
from 2004 to 2010.

But this is not the case of the other countries especially Germany from 2004 and France in 2010.

Remaining capacity in winter is negative for Belgium in 2006 and on, and in the Netherlands in 2010.
Thus Belgium considers that adequacy problems could occur from 2006 at peak load, that some
network reinforcements may help to counteract.

The use of interconnection capacity and long term import contracts and participation contracts in
power plants located outside the national territory help to maintain an acceptable level of
generation adequacy in some of these countries at short term.

But with the general decrease of the remaining capacities there is a risk of tight situations inside this
block at the end of the period if no decision to improve the power balance of some of these
countries are taken. Imports from other blocks could be necessary when the temperature drops to
5°C below normal with an average availability of generating units.

Spain + Portugal

When comparing the remaining capacity to the adequacy index it should be noticed that it is
higher than this index over the period from 2004 to 2008, and just below in 2010.

It clearly appears that the situation for the Iberian block will be improving in winter over the period
from 2004 to 2006. The expected remaining capacity will represent 14.9 %, 15.6 % and 16.1 % of the
national generating capacity for 2004, 2005 and 2006 respectively. It results from a significant
increase in generating capacity expected both in Spain and Portugal. The newly commissioned
power plants will be mainly conventional thermal plants and wind power.

From 2006 to 2010, the share of remaining capacity in the generating capacity could then
decrease (down to 12.4% in 2010). The availability ratio between generating capacity and
guaranteed capacity remains stable over the period (75 % in winter and 67 % in summer), the
expected commissioning of renewable sources capacities compensating the one of thermal power
stations.

This block is very sensitive to hydro conditions and in the future to the stochastic nature of wind
power generation.

The expected developments of interconnections with France and Morocco should improve the
reliability of this area but also facilitate the help that the Iberian block could provide to the UCTE
main block.

Italy

The events that occurred in Italy during the year 2003 have put forward the need for additional
generating capacities.

The remaining capacity will still be lower than the capacity that the system needs to cover the
adequacy index in 2004 and 2005, but should improve in the following years.
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The foreseen remaining capacity as a percentage of the generating capacity will evolve from 1.9 %
in 2004 to 5.6% in 2006 in winter, and from 2.2 % to 7.5 % in summer, thanks to an important expected
commissioning of new plants (approx. 4 GW per year from 2004 to 2006).

Itis expected to stabilise at 7.1% in 2010.

The expected importable capacity should be improved (approx. 6.5 GW, up to 9.5 GW in 2010), but
the recent blackout has shown that the balance between imports and native generation must be
carefully managed in order to maintain the reliable supply.

JIELS + Greece

The situation of this block seems to remain fragile over the period. The slight increase in the
generating capacity just matches the load growth. The remaining capacity is not sufficient to meet
the indicative adequacy index. It represents 5.4% of the generating capacity in 2004, 4.2% in 2006,
and 7.2% in 2010 thanks to expected commissioning of new plants.

The interconnection with Romania and Bulgaria, which together possess a surplus of generating
capacity at short term helps to maintain the adequacy of the systems in this region.

The forthcoming resynchronisation of the 2nrd UCTE synchronous zone with the rest of UCTE is
expected at mid 2004 and will also further improve the situation in this region.

Centrel block

Without extraordinary changes in both the generating capacity and the load, the Centrel block
should easily reach the indicative adequacy index with a stable share of remaining capacity
(approx. 16.3% in winter and 14.4% in summer) in the generating capacity for the three coming
years. Later on, it is expected to decrease down to 13.0% and 11.9% in 2010.

The main uncertainties about this block concern the effects of the future environmental
requirements on the duration life of the conventional thermal units which form most of the
generating capacity of this block.

Romania & Bulgaria”

The remaining capacity is expected to decrease over the period from 2004 to 2010 (with a ratio in
the generating capacity of 14.4% in 2004, 9.5% in 2006 and only 4.5% in 2010). It is expected to be
sufficient to cover the adequacy index till 2008, but no more in winter 2010.

6 JIEL block is made of Serbia Montenegro and FYROM.
7Romania and Bulgaria are separated area control blocks
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4., Transmission System Adequacy
The table in Appendix C shows the details on grid developments in the UCTE countries.

The following table shows the clearly identified main developments on international interconnections
over the period from 2004 to 2010 :

Line or equipment Voltage | Date of Cross-border
level commissioning

Avelgem — Avelin — Mastaing (second circuit) 400 kV 2005 B-F

PST Zandvliet 400 kV 2006 B-NL

BALBOA — ALQUEVA line 400 kV 2004 E-P

France — Spain : eastern reinforcement 400 kV 2006 F-E

ESTRECHO-FARDIOUA (2nd CIRCUIT), Interconnection 400 kV 2005 E-Morocco

Double AC tie-line Robbia — San Fiorano 400 kV 2005 CH-I

Lienz — Cordigniano Line 380 kV 2008 A-l

Cirkovce - Pince Line 400 kV 2010 SI-H

Phase shifter transformer in Nosovice 400 kV 2005 PL-CZ

OHL Isaccea-Dobroudja line 400 kV 2004 RO-BG

OHL Isaccea-Vulkanesti line 400 kV 2004 RO-MD

OHL Isaccea — Varna (build at 750 kV, in operation at 400 kV) [ 400 kV 2004 RO-BG

OHL Oradea -Bekescsaba 400 kV 2008 RO-H

Kechros — Turkey Line 400 kV 2006 GR-Turkey

As far as regional blocks are concerned, noticeable increase of exchange capacities are expected
according to developments on interconnections :

- Reconnection of the second UCTE zone with UCTE main block and CENTREL at mid 2004,
- between main UCTE and Spain+Portugal (+1200 MW in 2006).

- between main UCTE and Italy (+1800 MW in 2005, +1000 MW in 2010)

- between main Spain + Portugal and Morocco (+ 350 MW in 2005)

Because the UCTE system adequacy forecasts are established without taking exchanges into account,
the remaining capacity is a useful indicator of the “exportable” capacity of each country or,
conversely, of its need for imports.

In order to evaluate the reliability of electricity systems, it is useful to compare remaining capacity to the
“transportable capacity” provided by systems at the borders of the countries or groups of countries
concerned.

Net Transfer Capacity values calculated by the ETSO are used as a reference. However, as the transfer
capacity is not available for all countries, some values are simply estimations.

Figures 6-1, 6-2 and 7-1, 7-2 show a comparison of the remaining capacity in various countries in
January and July 2004 and 2010 with the transportable capacity (exportable and importable).

The minimum value from among the remaining capacity and the exportable capacity may be
interpreted as the capacity that the country concerned is able to make available to the
interconnected network in order to ensure the security of the interconnected system.

It could be noticed that, in certain countries, the remaining capacity is significantly greater than the
potential export capacity : this applies to Spain, France in 2004, Poland and Austria, Portugal.

On the other hand, countries with a low remaining capacity have potential need for power imports.

Overall, it emerges that transfer capacities do not seem to be an obstacle to system security. However
it can not be excluded that, due to market phenomena (striving for the most economic use of power
system resources), some congestion points could appear in the interconnected network, where
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transmission bottlenecks make it impossible to use available more economical electricity sources
abroad.

Figure 6-1 Net Transfer capacity, January 2004
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Figure 6-2 Net Transfer capacity, July 2004
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Figure 7-1 Net Transfer capacity, January 2010
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Figure 7-2 Net Transfer capacity, July 2010
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D: the estimated importable and exportable capacity for Germany varies between 10 and 15 GW

CH : Importable and exportable capacity fall within a range of +3 GW to +6 GW, these are indicative values
A: no real limits for import capacity exists

F: import capacity is not relevant

| : export capacity is not relevant

Figures 1A, 1B and 1C summarise the results of the power balance forecasts in different regions of the
UCTE synchronous area for the 31 Wednesdays in January, 2004, 2005, 2006 and 2010, respectively.
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FIGURE 1A8
Data for January 2004
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FIGURE 1B®
Data for January 2005
Only changes in transportable capacity through interconnections are indicated
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FIGURE 1C10

Data for January 2006
Only changes in transportable capacity through interconnections are indicated
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10 Remarks:
=  The Burshtyn Island is operated synchronously with the UCTE since July 1st, 2002 ; it has been included in CENTREL block in this
year’s report
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FIGURE 1D1

Data for January 2010
Only changes in transportable capacity through interconnections are indicated

Legend

NGC National Generating Power Capacity (GW)

GC Guaranteed capacity (GW) ORDEL

RL Reference Load (GW)

RCRL Remaining capacity at reference load (GW)

RCRL / NGPC (%) _>

RCRL/RL (%) P !PS/UPS, _____

/ On the basis of ETSO Winter 2002-2003 NTC between regions (MW) ‘ ] | ] |
(DC lines in blue) | | | !

<<¢<¢’ lines temporally out of service a A

7
Z/% G DQ Islangf oferation
[S3
&WALES

ENGLA%XYV
=7

1750 MW 1350 MW

2400 2600 MW

4

SPAIN + PORTUGAL (1)

Island]operdtion

TURKEY

700 M 700 MW
\4

NORTH AFRICA

11 Remarks:
=  The Burshtyn Island is operated synchronously with the UCTE since July 1st, 2002 ; it has been included in CENTREL block in this

year’s report
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4 CONCLUSION

From a global point of view and according to the information available for the TSOs, the reliability of the
UCTE system should not be degraded over the next three years.

But when drawing this conclusion it must be recalled that future decommissioning decisions are not
necessarily know by the TSOs.

Reliability assessment in 2010 shows a general decrease of the margins in generating capacities.

The CENTREL block seems to be the only one in position of remaining a structural exporter. But the
effects of the future environmental legislation could affect this position as it is already the case for
Slovakia.

On the opposite the UCTE main block, which represents a major part of the installed capacity and was
till now exporting towards the surrounding areas, is facing a decrease in the remaining capacity below
the indicative adequacy index. In 2010 this block could become a net importer as the temperature
drops 5°C below normal. Inside this block Belgium and the Netherlands present a negative power
balance in 2010.

The reliability of the Iberian and Italian blocks is expected to improve thanks to strong programs leading
to the commissioning of many GW of new generating plants. The ability of these countries to effectively
reach this goal has to be followed in the next exercises.

JIEL block and Greece are in a weak position concerning generation adequacy ; the reconnection of
the second UCTE zone expected for mid 2004 will be of great importance for reliability of this block. This
reconnection will also play an important role for Romania and Bulgaria whose margins are eroding all
along the period.

It is also important to note the increasing part of renewable sources, mainly wind power, in the
generation mix of the UCTE system. This development is liable to create some new problems concerning
the availability of sufficient balancing power, especially if in the same time important decommissioning
of conventional thermal plants are decided. This important role of wind power is also liable to generate
large short term variations of flows across the transmission system. It can also be observed that in the
countries where the share of wind power become significant (Spain and Germany), specific
developments of the 400kV transmission network are necessary.

The projects concerning the development of the international interconnection are limited ; however
they should help to improve the reliability of the surrounding blocks (Italy, Spain) and of deficit areas
(Belgium and The Netherlands).

Nevertheless the number of projects is limited. It reflects the difficulties encountered by the TSOs to let
these projects accepted by local people.
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APPENDIX A : DETAILED ANALYSIS OF THE POWER BALANCE ELEMENTS

National Generating capacity

Changes in national generating capacities of UCTE countries are shown in Table A/1. These values
represent the maximum net available capacity from electric utility companies and auto-producers in
the countries concerned by the study.

The details of national capacity (hydro, nuclear, conventional thermal, renewable, energy sources
which cannot be reliably identified) can be available from members of the Working Group.

Table A/1 National generating capacity!? Results in GW
Variation Variation
2004 2005 2006 2008 2010 2004-2006 2006-2010
% %
3rd Wednesday January  July January July January July January July January July January  January
Country
Belgium 15.0 15.0 15.0 15.0 14.6 14.6 14.3 14.3 14.2 14.2 -2.7% -2.6%
Germany 110.6 1111 112.6 113.3 114.8 1155 116.8 117.7 119.9 120.9 3.8% 4.4%
Spain 57.6 59.2 60.5 62.2 63.9 64.8 67.1 69.0 71.3 73.4 10.9% 11.6%
France 1115 1115 1125 112.3 112.9 113.4 116.2 116.7 118.7 119.2 1.2% 5.2%
Greece 10.4 104 104 10.6 10.6 11.0 11.7 11.8 12.4 12.6 2.7% 16.2%
Italy 80.1 80.8 84.4 86.3 88.2 90.8 92.1 93.2 94.4 94.4 10.1% 7.0%
Slovenia 2.8 2.8 3.3 2.8 2.9 2.9 3.2 3.2 3.3 3.3 4.6% 13.9%
Croatia 4.0 4.0 4.0 4.1 4.1 4.5 4.4 4.4 4.5 4.9 1.0% 11.9%
Macedonia 14 14 14 14 14 14 18 18 2.0 2.2 3.1% 41.4%
Serbia-Montenegro 9.3 9.3 9.3 9.3 9.3 9.3 10.0 10.0 10.1 10.1 8.8%
Luxembourg 1.6 1.6 1.6 1.6 1.7 17 1.7 1.7 17 1.7 2.3% 2.6%
Netherlands 19.9 19.9 20.9 20.9 211 211 215 215 21.9 21.9 6.0% 3.8%
Austria 18.3 18.3 18.5 18.5 18.3 18.3 18.6 18.6 18.9 18.9 0.3% 3.1%
Portugal 10.5 11.2 11.3 11.6 11.8 12.4 13.5 13.8 14.7 15.0 12.5% 24.9%
Switzerland 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 0.1% 0.1%
Czech Rep. 16.2 16.2 16.2 16.2 16.3 16.3 16.4 16.4 16.4 16.4 0.6% 0.9%
Hungary 8.0 8.2 7.6 7.7 7.8 7.9 8.3 8.4 8.7 8.8 -1.9% 11.2%
Poland 31.6 314 31.8 32.0 32.4 32.3 33.3 33.8 33.3 33.2 2.4% 2.9%
Slovak Rep. 7.8 7.8 7.7 7.7 7.7 7.7 7.3 7.3 6.9 6.9 -0.8% -9.8%
Bosnia & Herz. 3.8 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 0.7% -
Romania 16.1 16.3 15.3 15.3 14.8 14.8 155 15.6 16.1 16.1 -8.0% 9.2%
Bulgaria 11.4 11.4 11.4 11.4 11.6 11.6 11.9 11.0 11.1 12.2 1.9% -4.3%
Burshtyn Island 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 - -
UCTE 567.8 571.6 579.7 584.1 590.0 596.3 609.6 614.3 624.6 630.3 3.9% 5.9%

12 Note: as specified in the methodology, “Renewable energy sources” and “not clearly identifiable energy sources” comprise
capacities which, as a function of the primary energy used, do not correspond to the categories of hydro power stations, nuclear
power stations and conventional thermal power stations, and which can be used for public/general supply and can thus be
transported across the distribution and/or transmission networks.

“Renewable energy sources” comprise the following primary energies:

1. wind energy

2. photovoltaics/solar energy

3. geothermal energy

4. energy from biomass and waste (e. g. biogas, damp gas, municipal waste, industrial waste, wood and waste of wood)
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Over the period from January 2004 to July 2006, the increases in generating capacity for the UCTE are
more related to renewable energy power plants (+14.3 GW, i.e. approximately +51 % between January
2004 and July 2006) than conventional thermal power plants (+12.8 GW). This tendency seems to be
even more important for the period from July 2006 to July 2010, that brings an additional 11 GW
conventional thermal power capacity, and a 22 GW renewable energy capacity.

The most significant trends concern renewable energy, which is promoted by regulatory mechanisms in
several countries. Conventional power plants are essentially combined cycle power plants. Among
renewable energies, wind power plants represent the most important part.

More precisely, the following developments can be noticed in several countries for the short term :

=

in Spain, 6.2 GW new thermal power plants will be commissioned from 2004 to 2006 while 2.2 GW will
be shutdown over the same period ; more than 1.2 GW per year of renewable energy sources (for
an average of 1.1 GW per year of new wind power plants) will be connected to the system over the
same period ; from 2006 to 2010, new commissioning will result in an additional generating capacity
of approx. 9.5 GW, among which 5 GW of renewable energy sources.

In Portugal, approx. 500 MW of new hydro power plants will be commissioned from 2004 to 2006 ;
over the same period, 1.3 GW of new thermal power plants will be connected to the grid ; as far as
renewable sources are concerned, 1.1 GW wind power per year will be added ; later on, 3.2 GW of
renewable energy sources are expected from 2006 to 2010, accounting for the total increase in
generating capacity.

In Italy, an increase of approx. 10.7 GW in thermal generating capacity is expected from January
2004 to July 2006 ; the newly commissioned renewable energy sources (essentially wind power) will
represent an additional generating capacity of 2 GW for 2006 ; from 2006 to 2010, commissioning of
conventional thermal power plants will reach +1.3 GW, and renewable energy sources 2.7 GW.

In Germany, during the period from 2004 to 2006, the installed generating capacity will increase by
approx. 4 GW in wind power stations ; also it will be reduced by approx. 0.4 GW (shutdown) in
nuclear power stations. Renewable energy sources are expected to contribute to an increase of 6
GW in national generating capacity from 2006 to 2010.

In the Netherlands, an additional 300 MW in renewable energy capacity is expected over the
period from 2004 to 2006 (wind power contributing for half of the increase), as long as the
commissioning of 0.8 GW in new thermal power plants. Later on, the increase in generating
capacity is 0.8 GW from 2006 to 2010, renewable energy sources accounting for 0.4 GW.

As far as France is concerned, it should be retained that the generating capacity changes in
renewable energy and combined heat/power plants as estimated based only on connection
demands directly received by the French TSO. The expected increase in generating capacity results
of the commissioning of combined cycle power plants (approx. +1.1 GW before 2006, and an
additional 600 MW in 2008). In the meanwhile, shutdown of conventional thermal plants are
expected (approx. 1200 MW) before the end of 2005. Concerning renewable energy power plants,
forecasts include the commissioning of 2 GW (wind) before 2006, and 5.5 GW over the period from
2006 to 2010.

In terms of generation mix, significant changes can be noticed in many countries, mainly owing to :

=

the development of renewable energy sources (mainly wind power), expected to be particularly
noticeable in countries such as Germany (+ 4.5 GW from January 2004 to July 2006, and +6.1 GW
from July 2006 to July 2010), Spain (+3 GW and +4 GW), France (+2 and +5.5 GW) and Italy (+2 GW
and +2 GW).

gas combined cycles : In Portugal, natural gas production should be higher than coal production in
2006 ; in Spain, the share of natural gas production is expected to increase too, since almost all new
thermal plants will be combined cycles ; a shift from oil fired power plants to combine cycle is
expected too in Italy. Combined cycles will contribute for most of the increase of conventional
thermal capacity in France.
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Non usable capacity

Non-usable capacity is the part of generating capacity which cannot be scheduled, for different
reasons. a temporary shortage of primary energy sources (hydroelectric plants, wind farms), power
plants with multiple functions, in which the generating capacity is reduced in favour of other functions
(co-generation, irrigation, etc.), reserve power plants which are only scheduled under exceptional
circumstances, unavailability due to cooling-water restrictions, etc..

Table A/2 Non usable capacity Results in GW
2004 2005 2006 2008 2010
3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday
January July January July January July January July January July

Country

Belgium 0.5 0.9 0.5 0.9 0.6 1.0 * * * *
Germany 16.9 18.2 19.0 19.9 20.2 21.2 * * * *
Spain 10.4 13.9 11.3 14.9 12.3 15.9 * * * *
France 15.6 255 16.0 26.0 16.7 26.9 * * * *
Greece 15 1.0 15 1.0 15 1.0 * * * *
Italy 11.8 12.2 11.9 12.2 12.0 12.3 * * * *
Slovenia 0.3 0.2 0.3 0.2 0.3 0.2 * * * *
Croatia - - - - - - * * * *
Macedonia - - - - - - * * * *
Serbia-Montenegro 1.0 1.9 0.9 1.8 0.9 1.8 * * * *
Luxembourg 0.0 0.0 0.0 0.0 0.0 0.0 * * * *
Netherlands 0.8 14 0.8 14 0.8 14 * * * *
Austria 2.9 2.0 2.9 2.0 2.9 2.0 * * * *
Portugal 0.8 21 1.0 24 13 2.7 * * * *
Switzerland 3.7 21 3.7 21 3.7 21 * * * *
Czech Rep. 18 1.8 18 18 18 18 * * * *
Hungary 0.9 0.9 0.6 0.6 0.5 0.5 * * * *
Poland 3.3 3.9 25 35 2.7 3.7 * * * *
Slovak Rep. 18 19 18 19 17 19 * * * *
Bosnia & Herz. 0.7 0.7 0.7 0.7 0.7 0.7 * * * *
Romania 31 33 2.6 2.8 2.7 2.9 * * * *
Bulgaria 11 1.0 13 1.0 12 1.0 * * * *
Burshtyn Island 0.5 0.4 0.4 0.4 0.4 0.4 * * * *
UCTE 79.4 95.3 81.4 97.5 84.8 101.3 * * * *

* non usable capacity are not distinguished from overhauls and outages in 2008 and 2010

In UCTE, the non-usable capacity accounts for approximately 14 % of generating capacity in winter
and 16 to 17 % of generating capacity in summer. Itis expected to remain stable until 2006.

There are wide variations from country to country, with the non-usable capacity ranging from a few
percent up to 24-25 % of the generating capacity.

The highest values in winter concern Switzerland, Romania, Spain, Slovak Republic, Austria, and JIEL. In
some of these countries, hydro is a relevant part of generating capacity. In summer, Spain, France,
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Romania, Portugal and Slovak Republic (because of limitations in combined heat/power plants and
hydroelectric constraints in summer) assume the highest non usable capacity ratio.

Non-usable capacity for the whole UCTE shows an increase over the period from 2004 to 2006 (+5.4 GW
in winter and +6 GW in summer).

The major contribution to this growth (2004-2006) comes from countries in which the new commissioning
of renewable energy, particularly wind power, and co-generation is most significant. Non usable
capacity is not distinguished from expected overhauls and outages in 2008 and 2010, but aggregated
figures show that the sensible share of wind power commissioning in the increase of generating
capacity tends to increase the non availability ratio by 2010.

On average, at least 75 % of installed wind power capacity (e.g. 90 % in Spain, 85-90 % in Germany, 75
% in Poland, Croatia, Portugal, Netherlands, 75-95 % for Italy, 70 % in Luxembourg) is considered as not to
be usable at peak-load.

In Greece, the “non-usable capacity” mainly consists of the capacity of hydro power plants. This
capacity is usually reduced due to limited reservoir capacity. In case of poor hydro conditions the hydro
production will be used just for covering the peak load. Therefore, at peak load the total hydro
capacity must be considered as usable.

Conventional thermal and nuclear power plant overhauls and outages

The overhauls remain stable over the considered period. Overhauls account for 2 % of generating
capacity in winter and for approximately 8-9 % of generating capacity in summer.

Outages are of the order of 3.5 %. With regard to expected outages, the data are essentially based on
estimations from past statistical values.

The new expected values for overhauls are comparable to the values of the forecast carried out last
year for 2003 and 2004 ; outages are slightly lower in the new forecast.
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Reserve for system services

The reserve for system services is the estimated reserve capacity which is required for system operation.
It is therefore the reserve capacity which is available to TSOs from power plant operators, and includes
the following specific elements:

= The “second reserve” and the “minute reserve”, which are made available to TSOs under the
contractual terms of the network frequency control service, using the requisite technical facilities;

= “Other reserves”, such as reserves for voltage control or the management of bottlenecks, which are
managed by TSOs under the terms of contracts.

However, the reserve for system services does not include reserves for long-term outages, which are to
be covered by power plant operators.

Table A/3 Reserve for system services Results in GW
2004 2005 2006 2008 2010
3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday

January July January July January July January July January July
Country
Belgium 12 12 12 12 12 12 12 12 12 12
Germany 7.3 7.3 7.5 7.3 7.4 7.2 7.4 7.1 7.5 7.2
Spain 35 35 3.9 3.9 3.9 3.9 4.1 4.1 4.3 4.3
France 5.2 4.2 5.2 4.2 5.2 4.2 5.2 4.2 5.2 4.2
Greece 0.4 0.5 0.4 0.5 0.4 0.5 0.5 0.6 0.5 0.6
Italy 3.7 3.7 3.8 3.8 3.9 4.1 4.3 4.3 4.5 4.5
Slovenia 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Croatia 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Macedonia 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0
Serbia-Montenegro 0.5 0.8 0.5 0.8 0.5 0.8 0.6 1.0 0.6 1.0
Luxembourg - - - - - - - - - -
Netherlands 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Austria 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Portugal 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Switzerland 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Czech Rep. 15 13 15 13 15 13 15 13 15 13
Hungary 0.6 0.4 0.6 0.5 0.6 0.5 0.6 0.5 0.7 0.6
Poland 18 15 18 15 18 15 18 15 18 15
Slovak Rep. 12 12 12 12 12 12 12 12 12 12
Bosnia & Herz. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Romania 11 11 11 11 11 11 11 11 11 11
Bulgaria 13 0.9 13 1.0 13 1.0 13 1.0 1.3 11
Burshtyn Island 0.4 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
UCTE 334 31.9 34.2 32.3 34.2 325 351 331 35.6 33.8

The reserve capacity for system services is stable from 2004 to 2006 (approximately 33-34 GW in winter,
and 32 GW in summer), and reaches 35 GW in January 2010 (respectively 33.5 GW in summer). This
accounts for approximately 9 % and 10 % of the UCTE load, in winter and in summer respectively.
Country-specific data are shown in Figure A/1 for January and July 2004.
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There are substantial variations, ranging from less than 5 % to more than 50 %. The highest values are
indicated for Slovenia, Bosnia and Herzegovina, and the Czech Republic, Slovak Republic : in these
countries, where the peak load is less than 10 GW, the reserve capacity is determined by the rating of
the largest generating units, which can be even greater than 1 GW.

In larger systems, the reserve capacity for system services represents between 8 % and 12 % of the load.

Figure A/1 System Services Reserve versus Load
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As compared with forecasts carried out in 2003 (when excluding new countries taken into account this
year), the expected total reserve values for system services remain at the same level for the coming
years.

The amount of system reserves is computed according to requirements defined in documents like the
Grid Code and, in general, according to the UCTE recommendations.

= In Germany, the provision of reserves for system services of TSOs is regulated on the basis of private-
law contracts. Since 2001, a tendering procedure has existed in Germany for control power and
imbalance energy. TSOs are not prohibited from holding available their own generating capacity for
control energy. However, this is currently not being practised.

= In Greece, the TSO keeps as a reserve all the available generating capacity to use it for voltage
control and congestion management according to the economic offers submitted by the
generators.

= In the Netherlands, the seconds reserve is fixed on basis of the UCTE-obligations, which are included
in the System Code. 65 % of minutes reserve requirements are contracted by the TSO and must be
direct available. The remaining 35 % are obtained by voluntary bids within a bidding system, which
is managed by the TSO. Besides the generating companies maintain an unknown amount of
reserves for their own purposes. In case of congestions the same bidding system is used to extract
power from the market to manage these congestions.

= In Switzerland, every TSO has its own rules regarding the division of capacity from different reserves.
They are not published. In general, the rules fixed by the UCTE are respected.

= Concerning Portugal, reserves are contracted with producers through the Power Purchase
Agreements.

= As far as other reserves are concerned, Slovak Republic, Hungary and Poland do keep cold reserves
(for Slovak Republic, to be provided in case of outage of the greatest power unit). For Poland Other
Reserves did not appear in the Report of System Adequacy Retrospect 2002.

= In Italy and Luxembourg, TSOs are allowed to own power plants as system reserve, but do not own
any. Luxembourg’s TSO is not in charge of the frequency control of the public network (assumed by
RWE Net).
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= In Greece under the current Legislation , TSO is not allowed to own power plants as system reserve.
The new Electricity Law, however, states that the old units of PPC that are under decommissioning
will be allotted to the TSO for reserve.

= In Poland, TSO is allowed to own power plants used for system security, providing system services
(pumped storage power station).

= In Switzerland (where no legal unbundling is under way), TSO is allowed to own and actually owns
power plants (pumped storage power plants), used for system reliability.

= In Romania, TSO signs yearly with qualified producers contracts for all classes of reserves: secondary,
running, tertiary rapid and tertiary slow, voltage control. Reserves are scheduled for each class
(which units will provide, which amount for which hourly interval) daily in the same time with day-
ahead energy market. Conditions which entitles the provider to conclude contracts for reserves
are prescribed through the Qualification Procedure issued by the TSO. Merit ordering is not used.
Reserves are activated according to amount and ramp needed, energy schedule and reservoir
level of hydro plant and geographical location. Price is regulated and may be changed by
the Regulatory Authority, together with System Service fee.

Guaranteed capacity

Guaranteed capacity is obtained by deducting non-usable capacity, overhauls, outages and system
reserve from the national generating capacity.

Guaranteed capacity represents the capacity which is available to power plant operators and
electricity traders for meeting their clients’ demand.

Table A/4 Guaranteed Capacity Results in GW
2004 2005 2006 2008 2010
3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday 3d Wednesday

January July January July January July January July January July
Country
Belgium 12.3 11.0 12.3 11.0 11.9 10.7 11.6 104 11.5 10.3
Germany 81.6 711 81.3 715 82.2 72.2 82.3 72.8 82.6 73.0
Spain 42.7 40.3 44.3 41.9 46.2 42.8 47.7 45.9 49.2 46.8
France 85.1 66.7 84.4 66.5 84.2 66.7 85.3 67.7 85.9 68.2
Greece 7.8 8.6 7.9 8.8 8.1 9.3 9.1 9.9 9.7 10.7
Italy 54.1 54.3 57.9 59.3 61.1 62.9 67.8 67.9 69.9 68.9
Slovenia 21 19 2.6 19 2.2 2.0 25 2.3 25 2.3
Croatia 3.7 34 3.7 34 3.8 3.9 4.1 3.8 4.2 4.3
Macedonia 13 14 13 14 13 14 17 18 19 2.2
Serbia-Montenegro 6.8 4.6 6.9 4.7 7.0 4.7 7.4 5.0 7.5 5.1
Luxembourg 1.6 12 1.6 12 1.6 1.2 1.7 1.3 1.7 1.3
Netherlands 16.9 16.3 17.9 17.3 18.1 17.5 18.5 17.9 18.9 18.3
Austria 13.7 12.2 13.9 12.4 13.7 12.2 14.0 12.5 14.3 12.8
Portugal 8.8 7.8 9.4 7.8 9.5 8.0 10.5 8.6 10.9 9.0
Switzerland 12.8 13.0 12.8 13.0 12.8 13.0 12.8 13.0 12.8 13.0
Czech Rep. 12.2 9.2 12.2 9.2 12.3 9.3 12.4 9.4 12.4 9.4
Hungary 5.8 5.3 5.8 5.0 6.1 5.3 6.6 6.0 7.0 6.4
Poland 255 20.4 26.4 21.6 26.5 21.7 27.5 23.2 27.6 225
Slovak Rep. 4.6 3.6 4.6 35 4.6 3.6 4.3 3.0 3.9 2.6
Bosnia & Herz. 2.7 2.3 2.7 2.3 2.7 2.3 2.7 2.3 2.7 2.3
Romania 9.2 8.6 8.9 8.2 8.3 7.6 9.0 8.1 9.5 8.5
Bulgaria 7.9 6.6 7.9 6.5 8.0 6.6 8.2 6.5 7.5 7.4
Burshtyn Island 15 11 1.6 12 1.6 12 1.6 13 17 13
UCTE 420.8 370.7 428.4 379.6 434.0 386.1 449.4 400.6 455.9 406.7
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The guaranteed capacity within the UCTE shows an increase of 13.2 GW from January 2004 to January
2006, and 21.9 GW from January 2006 to January 2010. These values can be compared with the
increase in the national generating capacity over the same periods (+22.2 GW and +40.3 GW).

In addition to the customary reductions associated with overhauls and outages, it appears that a
proportion of this additional installed capacity cannot be classified as completely usable for electricity
producers.

The values for January 2004 is 4.3 GW higher than the forecasts carried out last year (4.1 GW lower for
July 2004), values for 2005 respectively 1.3 GW higher in winter and 0.4 GW in summer, than last year’s
expected values.

Load

The load values shown in the table correspond to normal climatic conditions:

Table A/5 Load at 11 o’clock Results in GW

Variation Variation

2004 2005 2006 2008 2010 2004-2006 % 2006-2010 %

3d Wednesday 3dWednesday 3dWednesday 3 Wednesday 3d Wednesday

January  July January July January July January July January July January January

Country

Belgium 12.2 9.7 12.4 9.9 12.7 10.0 13.1 10.4 13.5 10.7 3.5% 6.3%
Germany 73.5 65.9 74.2 67.0 74.8 67.2 75.4 67.6 76.1 68.5 1.8% 1.7%
Spain 33.8 335 34.6 34.6 35.4 35.6 375 38.0 39.9 40.5 4.7% 12.7%
France 71.0 55.8 72.0 56.7 73.2 57.9 75.4 59.9 7.7 62.2 3.1% 6.1%
Greece 6.9 8.9 7.2 9.2 7.5 9.6 8.1 10.4 8.8 11.2 8.1% 17.5%
Italy 52.6 52.5 54.4 54.3 56.2 56.1 59.7 59.6 63.2 63.1 6.8% 12.5%
Slovenia 19 1.6 2.0 17 21 18 2.2 19 2.3 2.0 10.5% 9.5%
Croatia 24 19 25 2.0 25 21 2.7 2.2 2.8 2.3 5.8% 10.2%
Macedonia 12 0.8 12 0.8 12 0.8 13 0.9 13 0.9 - 8.3%
Serbia-Montenegro 6.7 4.1 6.8 4.2 6.9 4.2 7.1 4.3 7.3 4.4 3.0% 5.8%
Luxembourg 0.9 0.8 0.9 0.8 0.9 0.9 0.9 0.9 1.0 0.9 4.4% 7.0%
Netherlands 16.4 14.9 17.0 15.5 17.4 15.9 18.2 16.7 19.1 17.6 5.9% 10.0%
Austria 8.3 6.7 8.4 6.8 8.6 7.0 8.8 7.2 9.1 7.5 3.1% 6.1%
Portugal 7.5 6.3 7.8 6.5 8.1 6.8 8.8 7.3 9.5 7.9 8.2% 17.0%
Switzerland 9.6 8.3 9.8 8.5 10.0 8.6 10.4 8.9 10.8 9.3 4.2% 8.0%
Czech Rep. 9.1 6.8 9.2 6.9 9.3 7.0 9.9 7.6 10.5 8.0 3.1% 12.4%
Hungary 5.4 4.9 5.6 5.0 5.7 51 6.3 5.9 6.5 6.2 3.9% 15.0%
Poland 19.2 14.9 19.5 15.2 20.0 155 20.7 15.7 211 16.0 4.3% 5.4%
Slovak Rep. 4.3 3.1 4.4 3.1 4.4 3.2 4.6 3.3 4.7 34 3.8% 6.5%
Bosnia & Herz. 1.8 12 19 1.3 19 1.3 2.0 14 21 15 5.6% 10.5%
Romania 7.5 6.4 7.6 6.5 7.9 6.6 8.6 7.0 9.2 7.5 5.2% 16.3%
Bulgaria 5.7 3.4 5.8 35 6.0 3.6 6.2 3.9 6.5 4.1 5.1% 9.1%
Burshtyn Island 0.9 0.5 0.9 0.6 0.9 0.6 1.0 0.6 1.0 0.6 3.3% 6.5%
UCTE 358.8 3129 366.1 320.5 373.6 327.3 388.7 3415 403.9 356.2 4.1% 8.1%

The load in the UCTE countries shows an increase of 14.8 GW between January 2004 and January 2006,
as well as an increase of 14.4 GW between July 2004 and July 2006. This represents, in winter, a growth
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of 2.0% per year from 2004 to 2006. In summer, the increase is approximately 2.4 % from July 2004 to July
2005, and 2.1 % from July 2005 to July 2006. The trend is followed over the period from 2006 to 2010, with
annual growth rate approx. 2.0 % per year.

These values show a decrease as compared to forecasts carried out last year (when taking into
account last year’s forecasts’ perimeter) : the expected load values decrease from 5.2 for the January
2004 and 2005 forecast, and respectively 2.8 GW and 1.6 GW July 2004 and 2005 forecast.

The global trend hides differences between countries (e.g. there is significant growth in the forecast for
Slovenia, Greece, Italy).

It should be noticed that, in specific countries, the reference points selected (third Wednesday of the
month at 11 a.m.) do not correspond to the monthly peak load. There are significant discrepancies in
relation to this monthly peak in some countries: in January for instance, the margin against the peak
load represents approximately 5 GW in Germany and Spain, approximately 2-3 GW in Poland.

This factor must be taken into account when analysing the results for the capacity available in each
country.
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APPENDIX B : GENERATION ADEQUACY CRITERIA

The table here below shows which kind of criteria are used to assess the generation adequacy in the
different countries. That point is interesting on the power system reliability point of view.

Country Deterministic or probabilistic Mandatory standards on generation adequacy

B-Belgium Probabilistic, No mandatory standards
(LOLE, 16 hours/year)

D-Germany Deterministic for primary control power; | “Transmission Code” requirements
Probabilistic approach used by the TSOs

E-Spain Deterministic “Operation procedures” requirements

F-France Probabilistic, (10% of probability of loss of | No mandatory standard but agreement with the Ministry in
load within one year, fairly consistent with | charge of Energy
a LOLE of 4/year)

GR-Greece Deterministc  for the short term, | Operaton code, Power Exchange Code and the
probabilistic for the medium and long | “Authorisations Regulation for Generation and Supply”
term requirements

I-Italy Both -

SLO-Slovenia

Deterministic

“System Operating Instructions for The Electricity Transmission
Network” requirements

HR-Croatia

Probabilistic, LOLE

“Annual Energy Balancing Plan”

JIEL

L-Luxembourg

= LOLE - less than 2.5% of the months

= Loss of energy probabilty (in dry
hydro conditions) - below 0.4% of
total consumption

NL-The Netherlands None “National system code” requirements
A-Austria - No mandatory standards
P-Portugal Probabilistic: No mandatory standards

CH-Switzerland

Deterministic

No mandatory standards — shared responsibility between the
Federal Ministry of Energy, the cantonal ministries and the
Power Utilities

CZ-Czech Republic None No mandatory standards
H-Hungary - -
PL-Poland Deterministic “Polish Grid Code” requirements

SK-Slovak Republic

BG-Bulgaria

RO-Romania

Deterministic for short term (“largest
unit”), probabilistic for medium and long
term (LOLE and LOLP)

“Grid Technical Code” requirements

UA-Burshtyn Island

BIH-Bosnia

“ZEKC Book of Rules and obligations” requirements
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UCTE System Adequacy Forecast 2004 — 2010 Report

APPENDIX D : Exceptional trends, Status of deregulation and special remarks

Exceptional trends

In several countries (Germany, Italy, France, Slovenia, Poland ...) there is a governmental support
to renewable sources, consistent with European environmental goals. Consequently, renewable
sources and combined heat/power plants form a considerable part of new generating capacity
in the UCTE.

Some significant information should be retained :

=

Germany: The law concerning the primacy of renewable energies and the Co-generation
Act, decided three years ago, entail an increased development of wind power and secure
the operation of existing co-generation plants. The consensus achieved about the remaining
life of nuclear power stations has led to first effects with the scheduled shutdown of a nuclear
plant over the period covered by this year’s forecast.

France: A national debate was held in 2003 aiming at publishing the Law on Energy
orientations for France.

The Netherlands: since the beginning of 2001 the Dutch TSO have set in action an auction of
the cross-border transmission capacity together with the neighbouring TSO's. Through this
auction eventual cross-border congestions can be well managed by forehand. The Dutch
Government imposed a stimulation program for renewables by subsidising and certification of
so called green energy. This program has until a certain degree impact on the origin of
imports, as non native renewable energy is eligible under this scheme. So international flows
may change substantially.

Austria: Law concerning electric power from Renewables (indicative targets), the share of
electric energy from renewables has to increase up to 4% in the year 2008. In the same period
the share of electric energy from small hydropower plants (<10MW) has to increase up to 9%.
A great influence on the generation mix could have the national implementation of the
“Wasserrahmenrichtlinie” of the European Union. Depending on the intensity of directives to
rebuild hydro power stations the share of energy out of hydro power could decrease by 5 -
15%.

Due to the rather low energy prices a thermal power plant has been shutdown and another is
planned to shutdown. This has a strong impact on the loading of the transmission system for
the direction north to south and causes bottlenecks within Austria.

Romania: The main objective of environmental policy is the implementation of an efficient
environment management system, which targets the reduction of transmission network
negative effects on the environment according to European standards.

Czech Republic: The amendment of the Electricity Law No. 458/2000 Coll. has come into
effect. The market will be opened for all consumers (other than householders) from 1st
January 2005 (i.e. one year earlier than originally expected).

Status of deregulation and special remarks

The status of electricity market deregulation is not homogeneous over the UCTE countries.
Some significant information should be retained:

=

Germany: As a result of unbundling (required by law) between generation, transmission and
distribution, the flow of information concerning power balance data has been interrupted to
a large extent between TSOs and power station operators. Individual items of the power
balance have been based on model calculations and estimations of TSOs for their respective
control area. The German power balance values are obtained as aggregate value by adding
up the individual values of TSOs concerned. In order to obtain a realistic representation of
renewable energies, the German data on the UCTE power balance forecast 2004-2010
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comprise estimated and forecast values of TSOs for plants < 1 MW, which were largely not
included in the German power balance data dating back more than 3 years. This means that
the large coherence of data about the generating capacity and peak load with official
statistics does not longer exist, as plants < 1 MW were not (or only insufficiently) taken into
consideration by these statistics. This should be noted when making comparisons with former
power balances.

A regulatory body will be institutionalised in July 2004 to replace the system of the
Associations’ Agreement on network access.

To date, the missions of this regulatory authority have not been determined yet in detail. So we
assume that the electricity market in Germany will continue to function on the basis of the
Associations’ Agreement, all the more since the German model of negotiated network access
has been explicitly provided for the in the amended EU Internal Electricity Market Directive.
Besides, the instrument of the electricity industry’s self-regulation represented by the
Associations’ Agreement has proven to be successful as it enabled the swift and complete
opening-up of the German electricity market. Therefore, the refinement of the current
Associations’ Agreement Il plus is being pursued.

Greece: A new electricity Law has come into effect. The basic changes that the new

legislation sets are the following :

e Introduction of Contracts for Capacity Availability. HTSO undertakes the obligation to
contract in advance a regulated amount of available capacity corresponding to new
generating units in order to ensure the system adequacy in future.

e All of the consumers connected to the mainland interconnected system other than
householders become eligible customers on
1.7.2004. On 1.7.2007 the householders become eligible, too.

e A day ahead market has been introduced. The market settlement takes place the day
ahead. The market is cleared at the day ahead SMP.

e The definition of the imbalances has changed. The imbalances between the scheduled
guantities and the quantities of energy injected or absorbed in real time are settled at the
imbalance SMP.

e The method of calculating the Market prices is under reconsideration
The deregulation of the Market has been taken into account in this forecast, especially as far
as the uncertainty of the commissioning of new generation is concerned. The new
generating capacity taken into account includes power plants scheduled for commissioning
either by PPC or by authorisation holders who have already completed the entire preliminary
procedure and they are ready to start the construction of their power plants. The provisions of
the new Law concerning the Contracts for Capacity Availability will be an incentive for the
stakeholders to start the construction of their power plants. According to the Law the HTSO will
start a tendering procedure concerning the CCA for new generating capacity up to
1300MW. provided that the 1100 MW of them will be installed by independent generators. The
new power plants should be in commercial operation on 1.7.2007 the latest.

Portugal: with the implementation of Iberian Power Market probably during 2004, the
responsibility of the Portuguese TSO, REN, will become very different. However significant
modifications in the Portuguese power balance are not expected.

Switzerland: A new law for the opening of the electricity market is in preparation for 2004.

Czech Republic : The electricity market has been opened for consumers with consumption
greater than 9 GWh per year since 1st January 2003 (2nd threshold, i.e. market opening of
about 33 - 34 %). Next steps of the market opening are following :
- from 1st January 2004 - for all consumers with continuous measurement (one-hour
meter readings) of the electricity consumption (other than householders)
- from 1st January 2005 - for all consumers (other than householders)
- from 1st January 2006 - for all consumers

Poland : the negotiation related to the EU accession is finished. Polish power sector is
preparing for Poland’s accession to EU on 1 May 2004, and becoming the full member
participant in the Internal Electricity Market. Moreover, due consideration is given to the
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influence of the latest adoption of the power market liberalisation package in June 2003, and
its necessary implementation in the national legislation, leading to further convergence and
harmonisation of the Polish power market rules with the EU model.

= Romania: at present, the domestic primary legislation for the Romanian electricity industry is
made up of law No. 318/2003, ("Energy Law"). The European Union legislation is a relevant
part of the Romanian legislative framework. The secondary legislation consists of regulations
issued by the Romanian Electricity and Heat Regulatory Authority (ANRE) and includes :

Licenses and authorisations

Technical Transmission Grid Code

Technical Distribution Grid Code

Wholesale Electricity Market Commercial Code

Tariffs and tariff methodology

Framework contracts for trading arrangements

ousMwdE

All regulations were drafted on the basis of laws with a view to setting out correct, transparent
and market-driven relationships among market participants. As per Government Decision no.
48/31.01.2002, the competitive market is up to 33% of the total wholesale electricity traded.
Eligible customers may choose their own power supplier and conclude bilateral negotiated
contracts, in compliance with the relevant regulations. The current licensing criteria for
eligible consumers are:

1. annual consumption over 40 GWh/year
2. creditworthiness
3. no outstanding debts to the existing power suppliers.

Transelectrica is the administrator of the electric market, through its legal subsidiary the market
operator OPCOM. OPCOM plays the role of electric market administrator, as stated in the
primary and secondary legislation in force, providing an organising, viable and efficient
framework for the commercial transactions traded within the wholesale power market, under
the conditions of consistency, fairness, objectivity, independence, equidistance, transparency
and non-discrimination. As an early recognition of its efforts, OPCOM has been accepted as full
member of the International Power Exchanges Association (APEX) starting the October 1st, 2001.
The Romanian wholesale electric market, which started on August 1st, 2000, is aimed for
electricity and ancillary services trade among market participants and is made up by two
components:

- the regulated market;

- the competitive market.

1. The regulated market is meant for electricity and ancillary services trade on regulated
contract basis (with regulated prices and regulated and usually firm quantities). The contracts
concluded on the regulated market are:

- portfolio contracts (firm quantities and regulated prices);

- contracts for electricity in cogeneration (quantities and regulated prices)

- PPA contracts (long term contracts with regulated prices) - the "must run-must take" contract
for SN Nuclearelectrica SA concluded for the whole output of the power plant;

- ancillary services contracts (firm quantities, established by the System Operator, and regulated
prices);

- transmission contracts (regulated tariffs).

2. The competitive market is meant for electricity trade through bilateral contracts (firm
guantities and negotiated prices) and by auction on the spot market (bulk transactions based
on bids from producers).

The following contracts are concluded on the competitive market:

- bilateral contracts between internal producers/suppliers with eligible consumers or with other
suppliers for the eligible consumers' consumption;

- import contracts of the producers (for the unbalances that arise in portfolio contracts) and the
suppliers import contracts;

- export contracts;

- Page 52 -



UCTE System Adequacy Forecast 2004 — 2010 Report

- negotiated contracts concluded by independent producers and self-producers, others than
the owners of portfolio contracts;
- transactions on spot market at the System Marginal Price.
At present OPCOM administrates about 200 contracts per month. OPCOM aims at becoming an
attractive and efficient trading environment for all the agents interested to be actively involved
in the domestic and regional energy market as well, by developing the market instruments
required by every stage of the Romanian wholesale power market progress and at permanently
contributing to the improvement of the legislative framework governing the electricity trade.
Transelectrica is in charge of substantiating the portfolio selling/purchasing contracts established
between some generation companies and supply companies. This is carried out by means of a
computer simulation model, approved by the ANRE, and consists in determining the hourly
electricity generation of each company according to the merit order of its units and in shaping
the regulated prices for each base settlement period of electricity load curve. The tariffs for the
regulated market, corresponding to the captive consumers, are established by the
regulator. Eligible consumers, power suppliers and even Electrica have the opportunity to trade
electricity on the competitive market, where prices are directly negotiated according to
bilateral contracts or settled on the spot market. Both the existing and the new participants on
the electric market are equally treated on a transparent and non-discriminatory basis, which
also includes the regulated access to the transmission and distribution

networks. In this respect, connection to the grids is a compulsory public service.

Participants to the market :

- Producers : main producers (7):  Termoelectrica, Hidroelectrica, Nuclearelectrica,
Deva, Rovinari, Turceni, Bucuresti, as well as other independent producers (28) and self
producers (8).

- Buyers : Suppliers and/or generators(51) : Main Suppliers : Electrica and its 8 subsidiary
companies, Termoelectrica, Hidroelectrica, Nuclearelectrica, Romenergo, Romelectro,
UNICOM, ALRO , GRIVCO ; Eligible Consumers (49) ; Transmission System Operator (for
transmission and ancillary services at regulated tariffs).

= Croatia : The gradual opening of the electricity market in Croatia is expected, proceeding in
pace defined by development of the procedure of joining the EU.
Croatia started procedure to implement a rotational principle in the Control Block co-
ordination with three existing members (Slovenia, Croatia and Bosnia and Herzegovina).

= Slovenia : The Energy Act brings most of Slovenia’s legislation on the electricity market in line
with Directive 96/92/EC.

e Opening of the market: The market was opened to all domestic customers having a
connected load of more than 41kWh (60% of the market) on 15 April 2001 and from
January 2003 also for nondomestic costumers.

e Access to the network: Regulated TPA is the chosen model

e Regulator: Presently being set up as an Independent Energy Authority. The Regulator will
be in charge of setting and monitoring energy prices, settling disputes arising from refusal
of access to networks or system tariffs and issuing licences.

e Competition in generation: Authorisation procedure.

e Unbundling: Unbundling is limited to accounts only for the time being. The Energy Act
stipulates that transmission, distribution and operation of the relevant networks and supply
of electricity to non-eligible customers are compulsory national commercial public
services.

e Unbundling of TSO: Management unbundling is foreseen.

o Tariff setting: Responsibility of the Independent Energy Authority

e Stranded costs: The extent and dimension of stranded costs is still unknown. The Slovene
government expects to be in a position to notify its stranded costs to the European
Commission by its accession date.
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= Slovak Republic: Opening of electricity market continued according to the Decree of Ministry
of Economy of the Slovak Republic. The process started in 2002. Eligible customers that can
choose their suppliers of electricity generated either in Slovakia or in abroad are divided as
follows:
- since 1st January 2003: customers with consumption no less than 40 GWh per year
- since 1st January 2004: customers with consumption no less than 20 GWh per year
- since 1st January 2005: customers with consumption higher than 0 GWh per year
Slovakia is significantly involved in electricity transits, especially in the north-south direction
(from Poland to Hungary), as well as in the east-west direction.

To cope with bottlenecks on the international profiles the allocation mechanism has
started on the border with Czech Republic and common yearly and monthly auctions are
performed on this border. There are still negotiations with TSO from Hungary to start the
auction mechanism from the beginning of the next year.

Particular interest is paid to the CBT mechanism in which SEPS would like to be involved
from 1st Jan 2004.

= Bosnia and Herzegovina: Three vertical integrated power companies (three EPs) were
established in Bosnia and Herzegovina during the last war. All of them are state owned
companies. They are Elektroprivreda of Republic of Srpska Trebinje, Elektroprivieda of Herzeg-
Bosnia, Mostar and Elektroprivreda BiH, Sarajevo.

Many of generation, transmission and distribution facilities in Bosnia and Herzegovina were
significantly damaged during the last war. Because the high voltage transmission network is
damaged electricity system in B&H was split in two different synchronic zones.

The main condition for reconnection of the first and the second UCTE synchronous zones is the
realisation of the Power Il Project under World Bank umbrella with main subprojects: the
rehabilitation of high voltage transmission lines, the rehabilitation of the key transmission
substations, under umbrella of European Investment Bank, and the SCADA/EMS and
Communication system project in Bosnia and Herzegovina, under EBRD umbrella. According
to the planning of the high voltage network reconstruction in Bosnia and Herzegovina, Croatia
and Serbia, reconnection of these two synchronous zones will be complete by the end of
2003.

On December 1998, all three EPs have sighed agreement that they will establish Joint Power
Co-ordination Center for co-ordination of control power system in BIH in order to provide
integrity and security of system and complete restructuring and privatisation process.

The State Electricity Act on Transmission, Regulatory Commission and Independent System
Operator of Bosnia and Herzegovina was adopted in April 2002.

The State Regulatory Commission and the single transmission company for B&H will be
established by the end of 2002.

Joint Power Co-ordination Center (ZEKC) will become an Independent System Operator (ISO)
by summer 2003 with consultancy assistance of KEMA Consortium from Germany (financed by
DFID, UK). ZEKC - ISO transformation project has started early this year and New B&H Grid
Code and market and commercial rules are under preparation.

Establishing the state single transmission company and ISO for B&H will cause unbundling
present power utilities (EPs), it means that rest of EPs, production and distribution, will be
privatised (ISO and transmission company will be state owned companies)

Conclusion is that situation in B&H will dramatically change very soon and because of this fact
above mentioned “Book of rules” will be very soon replaced by Grid and commercial codes.
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The table below gives the information about the opening degree (eligibility for consumers) in

electricity markets in UCTE countries:

Country bate of beginning of 1st threshold 2nd threshold other threshold
deregulation process
Third threshold :
1/1/2005
Brussels : All high
voltage clients
Wallonia : All high
voltage clients
January 1st, 2003Brussels
July 1st, 2003 Flanders All
consumers > 10 . . )
GWh Brussels residential clients
) consumers > 10|Federal level :
Wallonia :
GWh consumers > 10 GWh or
consumers > 10 GWh . .
Wallonia other specific conditions
Flanders :
ai Royal decree, May 5t, ) consumers > 10 GWh
Belgium customers with a
2000
R Flanders All
distribution system| ) _
) . residential clients Fourth threshold :
connection capacity of /172007
Federal level :
56 kVA .
] Ior over | | consumers > 10 GWh (Brussels All
el evel: lor other specific|esigential cli
consumers > 10 GWh of| conditions re5|den.t|al clients .
other specific conditions Wallonia : All high
voltage clients
Flanders All
residential clients
Federal :
consumers >10 GWh or
other specific conditions
i h
Germany Law, dated April 251, o, 100 % 100 %
1998
April 1st 1999, consumers
> 3 GWh/year (i.e.
market opening of 37 %)
July 1st 1999, consumers
> 2 GWh/year (i.e.
market opening of 39 %)
January st 1998, [January st 1999,|October st 1999,
Spain Electricity Act|consumers > 15|consumers > 5[consumers > 1
P November 27th 1997 GWh/year (i.e. market|GWh/year (i.e. market|GWh/year (i.e. market
opening of 27 %) opening of 33 %) opening of 42 %)
July 1st, 2000, consumers
connected to > 1 kV
networks (i.e. market
opening of 54 %)
January 1st, 2003, all
consumers (100 %)
by February 2000: 16 3]3; Fem“grésfom a7t 1t of July 2004 : al
France:s Law 2000-108 February|GWh/year/site (2| Gwh/vear/site (e customers excepted
10th, 2000 market  opening  of M . ‘€ |residential
about 30 %) market opening of
about 35 %)

'3 The status of eligible customer is reviewed every two years.
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Date of beginning of

Country - 1st threshold 2nd threshold other threshold
deregulation process
1.7.2004 all
By February 2001, ggz;uerzteé‘; o  the 1.7.2007 : all consumers
Law 2773/99 February|HV/MV consumers . connected to the
Greece . mainland .
2001 (market opening of|. mainland
interconnected system|.
about 34 %) interconnected system
other than
householders
by January 1st 2000: 20|by January 1st 2002 : 9
ital Law 1999-79 March|GWh/year/site (i.e.|GWh/year/site (i.e.|by January 1st 2003 : 0,1
y 16th, 1999 market opening ofimarket opening of|GWh/year/site
about 25 %) about 38 %)
g . Date of the beginning of deregulation is October 1999 with the Energy Law. On January 2003 the
ovenia . )
electricity market will be opened up to 60%.
By February 19th, 1999:
Consumers > 100 GWh
gr\l/slh Distributors > 800 By January 1%, 2003: ﬁy Julﬁ 1|Z| 2004: all non-
ousehold consumers.
Luxembourg  |Law July 24, 2000 Cogsu;er; > 9 Gvgg
By January 1%, 2001:(@nd Distibutors > 90igy jyy 12t 2007 all the
Consumers > 20 GWh|GWh consumers
and Distributors > 800
GWh
By July 2001, all
consumers of certified
- |By January 2002, 35(9'€€n energy
o By January 1999, big k\);v <ry middle|fenewable  sources),
Netherlands EIectrlClty La.W, July consumers > 2 MW (l.e. consumers < 2 MW (Ie (re|at|ve small groups)
1998 market opening of market openin of
about 30 %) b Sty By January 2004, all
about 35 %) others consumers,
households (i.e. market
opening of about 35 %)
Partial ) fth October 1st 2001
- artalopening otthe 110909 of the electricity
Austria Iilgeg%tncny Act (EIWOG), |market market is liberalised
(Amendment to the
Electricity Act)
By January 1t 2001,
consumers > 9 GWh (i.e.
By January 1st 1999,|By January 1t 2000,|market opening of 33 %)
Portugal Law 213/98, September|consumers > 30 GWh|consumers > 20 GWh
9 15th, 1998 (i.e. market opening of|(i.e. market opening of|By January 1st 2002, all
27 %) 29 %) consumers connected
to > 1kV network (i.e.
market opening of 44 %)
Switzerland Not applicable Not applicable Not applicable Not applicable

Czech Republic

January 1st, 2002 Law
458/2000

Since January 2002,
consumers > 40
GWh/year/site

Since January 2003,
consumers >
GWh/year/site

©

-from 1st January 2004 :
for all consumers with
continuous
measurement (one-hour
meter readings) of the
electricity consumption
(other than
householders)

-from 1st January 2005
:for all consumers (other
than householders)
-from 1st January 2006 :
for all consumers
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Date of beginning of

Country - 1st threshold 2nd threshold other threshold
deregulation process
January 1%, 2003 Act of from Januar)i 1st, 2003:|will _be decided
Hungary CX/2001 (Electricity consumers >= 6.5 GWh|according to the
Act) (33-35 % of totallaccession to EU and
consumption) experiences gained
From January 1st 2000,
final consumers > 40
GWh/year (i.e. market
opening of about 33
%)
From January 1st 2002,
final consumers > 10
Till August 6 1998, finallrqm January 1st 1999 GWh/year (i.e. market
consumers > 500(final consumers > 106 opening of about 40
. N )
Poland Energy Law, April 10"/ GWh/year (i.e. market GWh/year (i.e. market|%)

1997

opening of about 16 %)

opening of about 28
%)

From January 1st 2004,
final consumers > 1
GWh/year (i.e. market
opening of about 46
%)

From December 5th
2005, all consumers
(i.,e. market opening
of 100 %)

January 1st 2002, Edict
No. 562/2001 to the

from January 2004 on:
consumers > 20
GWh/year

|eneray Law No since January 2002:|/from January 2003 on: from January 2005 on:
Slovak Republic . “|consumers > 100|consumers > 40 .
70/1998, this was GWh/year GWh/year consumers > 0
replaced by Edict No. GWh/year ; all
548/2002 and 549/2002 consumers except
household
GD no. 982/2000
Government competitive market up
Emergency Ordinance to 15%
no. 68/1998 ; in J_uly Government decision |The market will open
2003 the Romanian (GD) no. 122/2000 - GD no. 1272/2001 : at 40% by the end of

Romania

Parliament adopted a
comprehensive Energy

Law (no 318/2003)
including all former
changes

competitive market up
to 10%

‘|competitive market up

to 25%

GD no. 48/31.01.2002 :
competitive market up
to 33%

2003, at 80% by 2005
and 100% by 2007.
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Members of the UCTE Sub-Group Power Balance

Jean VERSEILLE (convener) RTE
FRANCE

Eric MORELLE (secretary) RTE
FRANCE

Ernst REITTINGER-HUBMER VERBUND Austrian Power Grid
AUSTRIA

Bernd WEGNER Verband der Netzbetreiber - VDN - e.V. beim VDEW
GERMANY

Barbara DEKLEVA-JENCIC ELES Elektro - Slovenija
SLOVENIA

Gerardo GONZALEZ REE Red Electricia de Espana, S.A
SPAIN

Dionisio CAMUFFO GRTN GESTORE DELLA RETE DI TRASMISSIONE NAZIONALE SPA
ITALY

Robert PAPROCKI| PSE SA.
POLAND

Philippe HALAIN ELIA
BELGIUM
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