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1. Executive summary

The Scenario Outlook & Adequacy Forecast (SO&AF) is the ENES&hnual publication, and presents
the scenarios included in the T¥ear Network Development Plan (TYNDP) in compliance with
Regulation (EC) n. 714/2009. It also assesisesadequacy between generation and demand in the ENTSO
E interconnected power system on nadd longterm time horizons.

This SO&AF 204 report ispublished as part of the TYNDP 2014 packaljesets out 3 scenarios for
generation and demand:

- the M®BW20scenario is derived from the Natio
compliance with the European 3x20 objectieesrom other governmental / national documents /
policies

- Scenario B (ABest Estimateo;)) is based on the

- Scenaro A (AConservativeo) is derived from Scert
capacity developments which are considered secure.

SO&AF 204 alsocontains quantitative data ohet fourVisions usedfor 2030assessmentgroviding a

bridge betwee the EU energy targets in 2020 and 20%8e four visionsare based on distinctively
different assumptionghusthe actual future evolution of parameté&sexpected to lie ibetween. This

conceptual difference to the 2020 scenarios is also reflectbd method of data presentation used.

Visions 1 and 3assume a relatively low level of integration of the European energy market, and thus are
based on national dataottomup), with Vision 1 assuming a general delay in progression towards 2050
energypoadmap goal s, while Vision 3 is const iThected
results oftop-down Visions 2 and 4 are in contrasased on a weflunctioning and strongly integrated
market being constructed at airBpean level. The detailembksumptions of each vision are described in
Chapter 7.

Main results 7 load and generation

Load in Scenario Best Estimate (B) increases continuously in both reference-ptamisary and July

(Figure 1.1 a and b.). Scenario A used in this report showfirthegenerating capacityo be built and

known to TSOs,aiming at identifying the investment needed in the period to maintain the level of
adequacy. It is recommended that the load and decommissioning for both scenarios be assessed using th
same initialcriteria.

Average forecast rate of load growth during the period 206 is approximately 0.9%, with initial low
growth rates foreseen for the first years of the period and accelerating towards annual growth values above
1% from the end of this decade.

Between 2014 and 2025:
- GreatBritain is the only country expectingrainor decrease in loadd(41%);
- The highest annual increase is expected in
0 Montenegro (+5.49%)
0 Slovenia (+3.22%).

On a European level, the growth of summer reference load is markstidy than that of the winter load,

thus reducing the difference between the two. On a country level, large differences can be observed with
regard to the relation of the two values as well as the growth rates, due to widely different climatic
characterists.

Scenario B has been revised compared to SO&AF 2013, foreseeing lower initial load values and lower
growth rate in the first years of the period assessed, mainly as a result of the prolonged effects of economic
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crisis. The revised EU2020 Scenario cepends to a growth of load very close to the best estimate
(Scenario B).

Load growth is projected to continue at an accelerating rate between 2025 and 2030 under the assumption:s
of the more optimistic Visions 3 and 4, while Vision 1 and 2 foresee verjasiload values in 2030 to
those in 2020 and 2025, respectively.
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With regards t@eneration capacity

- The most rapidly developing energy sources are renewables. In Scenario B, thair dapkcity
increases bg0% in1lyears (F9GW in 204 to608GW in 20%).

- Fossil fuelled generating units are forecast to have a decreasing weight in the genexatigthmi
an approximate decreasecapacityof 8.5% until 2025.

- Nuclear builtin capacity is expected to stagnate until 20&iEh a slight decrease until 2025

The main difference in Scenario EU2020 can be observed in a higher RES capacity, compgrisated
amounts for fossil fuels. In other categories, EU2020 scenario results on a European level are similar to
those of Scenario B; however, differences in individual countries may occur.
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Figure 1.2: ENTSEE total NGC development (all Scenaridanuary 7 p.m.GW)

Norway (94%) and Denmark (85%) are the countries with the highest share of RES in NGC in 2025,
followed by Austria, Portugal and Switzerland. Several of these countries are dominated by hydro power
plants, however examples of couagiwith a different generation structure can also be found. Such strong
RES development is mainly influenced by the legislation within each country (as well as the outstanding
potential of course), which encourages the development of RES power planislifexolr including hydro

power plants) through the implementation of policies such asifieitiffs and/or the implementation of
regulatory provisions put forward in the EU RES directive from 2009 on conditions for RES generators for
access and conneatido the grid. Sulzategories of renewable generation are discussed in detail in the
report, with wind and RE8ydro being the dominant ones in general.

The NGC of the fossil fuels category in Scenario B is expected to remain constant until 2015, e¢ittya st
decrease in the rest of the period (until 2025), initially as a consequence of the Large Combustion Plants
Directive (LCP) and later due to a relatively low amount of planned investment under the expected market
conditions.This new version of the SOSF alsotakes into accounthe information available to TSOs
regarding the future c€CGT (running capacity, decommissionjrejc). On a longer horizon until 2030,
Visions 1 and 2 forecast fossil capacity close to the 2025 amount, while Visions 3 amdspaad to a
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capacity near its present value. Giasd power plants have the largest share within the fossil fuels category
(being the only subtype to increase capacity in absolute value). This ratio increases from 46% in 2014 to
51% in 2020, 57% in 2028nd 62 to 68% in 2030. Other fossil fuel categories show either more or less
visible decreases, or remain fairly stable.

It needs to be noted though that it is not within the scope of SO&AF methodology to fully take into account
market trends, in particat the longterm economic viability of fossiluel plants. Work on extending the
SO&AF methodology in this sensedsnsideredor the coming reports.
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Figure 1.3: ENTSEE total NGC breakdown per fuel typal(years; ScenaridB; January 7 p.m.)

Considering the only firm capacity projects in Scenario A, the total NGC is still incragsiteg2020 (it is
assumed that no investment plan can be taken as confirmed in the perieg2D2624nd thus is not taken

into account in Scenario Apgain, the &rgest share corresponds to Fossil Fuels and RES, but the share of
RES is increasing (from83% in 204 to 44% in 2020and 48% in 202K whereas the share of Fossil Fuels

is decreasing (from486 in 2014 to 39% in 2020and 36% in 2026 Among the Fossil Fugl the Gas power

plants maintain the highest and slightly increasing share, whilst the remaining categories are either
decreasing or stable.

Within the total renewable capacity mix, wind, solar and biomass power plants are expected to increase,
while theshare of renewable hydro power plants is expected to decrease in some of the monitored years as
a consequence of a lower development pacest®@ne wind farmgontinue toplay a major role in the wind

power plants category; their share in total wind capaeimainingat least 80% in all scenarios until 2020

and about 78% in 202%lowever, offshore wind generation is foreseen to become increasingly significant

in the future. While in Vision 1, offshore remains at approximat&s of total wind installed qaacity, in

Vision 4 this ratio develops up t®%b.
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Furthermore, an important increase of solar capacity is expected for the future in consideration of the
current policies adopted at EU and national level in the renewable and energy efficiency field.

Main results i system adequacy

Reliable Available Capacity (RAC = NGCUC, where UC means unavailable capacity and consists of
nonusable capacitymaintenance &overhauls outagesand reserves). In the best estimédeenario B,

RAC increases at both referee points over the peridD16- 2025 The RAC in January is higher than in
July, as is required to cover loadd due to lower amounts of planned mainten&oeerhauls

The Remaining Capacity (RC = RACoad) decreases slightlgver the period betwee2015and 203.
Remaining Capacity is higher than the Adequacy Reference Margin (ARM) during the entire period until
202 at both reference points, and generation adequacy is thus met in most of the situations at alt ENTSO
system level (not consideringgacity limitations between countries and/or regions). The level of adequacy
(characterised by the difference between the RC and the ARNKDnisiderably decreasing during the
assessed periad both reference points.

The average share of RAC in the taEMITSOE NGC in 2020 is expected to be abo@¥bin January

(55% in July) further decreasing to 56% (January) and 52% (July) in.20BB available capacity is
expected to grow at a slower pace than the generation capacity, due to an increased dieanstteiin

energy sources in the generation mix. Unavailable capacity thus occupies an increasingly larger share of
NGC. Furthermore, due to the high expected penetration of variable generation into the energy mix,
complementary measures such as the omresritbed in the ENTS@& network codes become even more
urgently needed to ensure the balancing of the system in the most efficient manner for the consumer.

In conservativeScenario A, RAQGlecreases from3¥7 GW in 2014 to 618 GW in 2020and 584 GW in 2025
(for January 7 p.m.)Without additional units commissionedeneration adequacy is expected to be met
beyond2016, while in 2020, the level of adequacy is becoming slightly negatidefurther declining
towards 2025

Additional generation units seemlbe necessary in Europe to have a sufficient level of margins. In 2020,

47 GW of additional RAC(beyond already confirmed investmeniss r equi red t o r eac|
adequacywhile this figure exceeds 100 GW by 202®pending on the penetrationwariable generation

to the overall energy mix, this could imply that the level of required investment in terms of installed
capacity is significantly higher.

Under best estimatec8narioB, adequacy levelsemain in the positive rangdowever, with stedly
decreasing margins in the beginning of the next decade.

When comparing these results to the previous Scenario Outlook and Adequacy Forecast (published in
2013), a dedine in forecast adequacy levatsobserved.
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Stakeholder Consultation Process on future ENTSO-E Adequacy Assessment

The European electricity industry is experiencing significant chathgdntegration of large amounts of
renewable energy sources, the creatiothefinternal Electricity Market, new storage technologies, demand
side response and evolving policies all require an improvement of the adequacy assessment methodologies
ENTSOE will develop its existing European methodology with a special emphasis moriaed inputs,

system flexibility and interconnected assessments.

It is crucial that stakeholders are involved in the process of developing a new methodology for system
adequacy from the outset. Through dialogue, our aim is to become aware of conqeromtiens and
requirements of stakeholders and interested parties with regards to the new adequacy methodology.

An inaugural workshop on ENTSE adequacy assessment took place on Wednesday 16 April 2014 in
Brussels. Next steps include the hosting ofeahmdology proposal workshop in June 2014, followed by a
two-month online consultation resulting in the publication of a methodology and implementation plan.

Look for more details on the SO&AF consultation section in the Adequacy page on ENWSBOxsite:
https://www.entsoe.eu/publications/systdevelopmenteports/adequacfprecasts/
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2. Introduction

Purpose of this Document

According to Article 8(3)b of Ragation (EC) No 714/2009 ENTSE publishes the Scenario Outlook &
Adequacy Forecast (SO&AF), a European generation adequacy oudeséribing thedata and the
methodology for system adequacy analysis. The SO&AF aims at providing stakeholders in thleafEurop
electricity market with a pakuropean overview of generation, demand and their adequacy using different
scenarios for the future ENTSB power system focusing on the power balance, margins, energy indicators
and the generation mix.

The SO&AF is not ssessing the economic aspects (e.g. feasibility) of generation assets per investigated
scenario. The economic aspects are investigated and analysed within the market studies performed in the
framework of the ENTSEE Ten Year Network Development Plan (TYNDBsued biennially, each even

year. For example, in market analyses the fuel prices of different technologies as well as the greenhouse
gasesb6 prices can also be mirrored. Thus, t he S
assessment witlhut considering the economic aspects. It is also not the goal of the SO&AF to assess the
role of interconnectors and impacts of the generation adequacy on the grid which is more relevant for
TYNDP and Regional Investment Plans (RgIPs).

The SO&AF is basedn national data as provided by each ENTEBSMnember TSO or a national
organization responsi bl e for dadat acoo)l.| eThe omelf
availability data is also provided by the ENTE® s member TSOs andd&NTE@GEH mM ot
cannot be held liable for any inaccurate or incomplete data contained or used for this analysis or for any
resulting misled assessment based on such data.

Objectives and tools

The SO&AF assesses in general the-maitd longterm time horizorfocusing on adequacy analyses of the
ENTSOE member TSOsd interconnected transmission
adequacy on the basis of different scenarios.

The SO&AF 2014 report provides in Chapter 7 a description of the scenariosashiched as background
assumptions for carrying out the market and network studies within the TYNDP framework. The
underlying scenarios adopted for the TYNDP 2014 and used for the RgIPs contained therein are updated in
order to capture the main evolutionrespect to the scenarios initially presented in the SO&AF 2013.

Based on the described scenarios, the SO&AF 2014 report contains the following:

an outlook of the generation adequacy of the areas covered by ERT®Mnber TSOs for the period
201471 203Q by providing a generation adequacy analysis for these areas according to Article 8(3)b of
Regulation (EC) 714/2009 (pd&turopean generation adequacy outlook, Chapters 3 and 4);

description of the generation adequacy outlook for each individual coomtmea, based on national
data received from ENTS@ member TSOs (national generation adequacy outlooks, Chapter 6).

The above pafturopean generation outlook is analysed in two main chapters of the SO&AF containing the
following:

Chapter 3 on quantitagvdata on the evolution of load and the generation mix based on:
two scenarios (scenarios A and B) covering the period until 2025;
one scenario based on the fulfilment of the EU 2020 energy policy targets, translated into a
national level (scenario EU 2020

! The ParEuropean Climate Data has been provided to ENEXy the Technical University of Denmark.
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four visions aiming at identifying possible cornerstones of development until 2030. The visions of
ENTSOE towards 2030 (fAi2030 Visionsodo) aim at of
targets for 2020 and 2050 redftdied in&lsapterhpt i ons o0

- Chapter 4 on the detailed adequacy analysis which was carried out over two contrasting scenarios up to
2025 and over one comparison scenario related to the EU 2020 targets as mentioned above. These
cover different evolutions foremerating capacity and load, using the same criteria for the assessment.
The assessment is based on the comparison between the reliably available generation and load at twe
given reference points in time in the year (the third Wednesday in January at &npl.rthe third
Wednesday in July at 11 a.m.) over the monitored time period under standard conditions.

The mentioned scenarios in brief are the following:

- Scenario A (or Conservative Scenario): this bottgmscenario shows the necessary additional
investments in generation beyond the ones already confirmed to maintain current levels of security
of supply in the future; it takes into account the commissioning of only the new power plants which
are considered as confirmed according to the informatiodad@ito the TSOs; load forecast in
this scenario is the best national estimate available to the TSOs, under normal climatic conditions;

- Scenario B (or Best Estimate Scenario): this bottgnscenario gives an estimation of potential
future developmentsrpvided that market signals give adequate incentives for investments; it takes
into account the generation capacity evolution described in Scenario A as well as future power
plants, whose commissioning can be considered as reasonably credible accdhdingftmmation
available to the TSOs; load forecast is treated the same as in Scenario A above.

- Scenario EU 2020: this tegiown scenario gives an estimation of potential future developments,
under the assumption that governmental targets set for reregattrating capacities in 2020 are
met; it derives from the EU policies on climate change and is based on national targets set in the
Nati onal Renewabl e Energy Action Plan (therei
plans for renewable energyevelopmentmainly if no NREAP applies; the scenario does not
exclude any further possible renewable energy generation development on the national level.

Even though the scenarios are based on a different approaato(opys. bottorup), for their assessnt

the same criteria and methodology (see about the SO&AF methodology Chapter 7) are used. The data
sources are however, different in the various scenarios. Scenarios A & B are based on the information and
own estimations from respective TSOs, whereaa&te EU 2020 is based on the NREAP or other official
governmental plans.

The aim of the scenarios is not to recommend any direction of grid development, as this is the scope of the
TYNDP, which is published biennially. However, there is a strong intetmidween the chosen scenarios

and the results in the TYNDP in terms of grid development. Deeper description of the scenarios and the
methodology used for the adequacy assessment can be found in Chapter 7.

In the current SO&AF 2014, the generation adegus@ssessed through the separate parameters Reliable
Available Capacity (RAC), Remaining Capacity (RC) and Adequacy Reference Margin (ARM). The
abovementioned approach is a power balabased assessment, and it is intended to be integrated by the
devebpment of an energy approach assessment in the future using the market analyses in the SO&AF
report.

Regarding RES integration, ENTSOuses the most comprehensive -pamopean climate data (e.g. for

wind, solar, temperatures). RES integration data, dictythe RES availability, is provided by the TSOs
based upon their experience for the 4gamopean and national analyses. For the regional analysis in
Chapter 4.2 the same RES data is taken into account, apart from the data on the availability of wind and
solar generation corresponding to 90% probability in each country, which is based on detailed pan
European climate data provided to ENT&E®Y the Technical University of Denmark.
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3. Scenario Outlook
Load forecast
Load evolution

The ENTSOE load atreference point in January in the two bottam Scenario®\ and B is expected to
increase byp5 GW between 204 and 2025, reaching 5&83W, as shown in Figure 3.1.1. This corresponds
to a compound annual growth of 0%. Thesimilarincreasecan be observed ibuly, going fromd19 GW

in 2014 up t0469 GW in 205.
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Load estimate of the tegpown Scenario EU 2028 with 561GW in January and 84GW in July slightly
higher than in Scenario A and B.

Longrun visions Vision 1 to 4 estimate load in 2030. It is assumed that the lowest load is estimated in the
Vision 1 (January 558W, July 433GW), followed by Vision2 (January 59%W, July 454GW) and

Vision 3 (January 63&W, July 496GW).The highest load is estimated in the Vision 4 (January 682 GW,
July 521 GW).

As shown in Figure 3.1.3, the rate of load growth of the updated Scenario B and EU 2020 in January is
lower than in previous SO&AF 201303Q both due to lower initial values and slower forecast growth in
the next few years
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F. 3.1.3i Differences between ENTSPload forecast in SO&AF 2013030 and in SO&AF 2012030
for scenaio B and EU2020 in Januaf§aW]

Scenario A and B

ENTSOE load trends of Scenario B are presented in Table 3.1.1. In January, annual growth rate is
expected to increase fron36.% till the year 2016 to 18% between 2016 and 202@0id 091 % between

2020 and 2025The winter referace values correspond to the annual peak load in the majority of countries
as well as on a compound level, however, several swpeaking countries exist within the ENTSO
system.The values inJuly show a more steady growth, wisim initial annual rateof 0.93% to evolve to

1.09% between 2016 and 2020d 102 % between 2020 and 2025

20142016 20162020 20202025 20142025

[%, yearly] [GW] [%, yearly] [GW] [%, yearly] [GW] [%, yearly] [GW]

J&;”:?r:y 0.36% 3.84 1.18% 2551 0.91% 25.78 0.91% 55.13
July 11

Y 099 7.81 1.0%% 18.87 1.00% 22.70 1.02% 49.38

T. 3.1.1- ENTSGE load increase for Scenario B
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Scenario B to previous SO&AF scenari
[%] [GW]
January 7 p.m. -4.73% -2755
July 11 a.m. -2.2%% -10.20

T. 3.1.2- Differences oENTSQE load in scenario B with relation to scenario B of SO&AF 22030,
year 2020

~

ﬁ

et
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1.92% & < 2.5%

2.5%

F 3.1.4- ENTSQE average annual load growth per country between 2014 and 2025, Scenario B, January

Looking at the load growth of individual countries between 28dd 2025, expected in scenario B in
January, GB is the only one showing a minor decre@stL@6). The highest annual increase is expected in
Montenegro (+5.496), followed by Slovenia (+3.2%), Cyprus (+2.936), Denmark (+2.5%6), Lithuania
(+2.52%), Pain (+2.14%), Bosnia and Herzegovina (+2.94%), Romania (+2.0%) and Latvia (+2.0%).

The revision of Scenario B has led to decreasing load estimates I 4n7danuary 2020, when compared
to previous SO&AF. For July the decrease is slightly low&08%).

Scenario EU2020
The load forecast for Scenario EU 2020eigpected to be based tnhe A Addi ti onal en
scenari oo of the NREAPs. |t takes into account |

the national economy in ordeéo meet national target value. This is in accordance with the goals of
renewable energy source utilisation in total energy consumption, as defined in the third energy legislation
package of the European Union.

13

ENTSO-EasseL,A Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Tentsoeteu 32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

NREAPSs, however, are not available for e&TSOE country, since not every ENTS®country is an

EU member. Furthermore, the first edition of the NREAPs was estabiisiied 2000smeaning that not

all EU countries provided an update. For ENTE@ountries not belonging to the EU and without an
NREAP, the latest official document describing the lbbongr m vi si on of the coun
estimate was used.

. Scenario EU202® scenario
ng';ig;’a'zri‘(‘fgzo EU2020 in SO&AF 20413
2030
[%] [GW] [%0] [GW]
January 4 g 6.01 232 1332
7 p.m.
S 284 1.12 4.99
a.m.

T. 3.1.3- Differences of ENTS@ load in scenario EU2020 with relation to scenario B and scenario
EU2020 of SO&AF 2012030, year 2020

As seen in Table 3.1.3, when compared toSbenaridB and theprevious S@ AF, the forecast ENTS@
load of the new Scenario EU 2020 is higtiem inScenario B

Higher loads irscenario EU 2020 compared $oenario B probably mean that national NREAPs are not up

to date since the consumption decreased due to the impacbaf fif@ncial criss. For year 2020the load

in Scenario EU 2020 is 1.08 higherthan inScenario Bat the January reference point an@40% higher

for the July reference point. When comparing the load estimated for EU2020 scenario to that in the SO&AF
2013 report, the assumed load was revimgdn different sense for the two reference points, decreasing the
expected difference between summer and winter peak loads

< -8%
O -8% & <
0% (no differences)
> 0%

F 3.1.5- Difference of ENTS4E load in 2020 in Scenario EU 2020 with relatiorScenario B, January

‘_____”

ENTSO-EasseL,A Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Tentsoeteu 32



SCENARIO OUTLOOK AND ADEQUACY @
FORECAST 2014030 e n t S O

Differences in loadat reference poindanuary between Scenario EU 2020 and Scenario B are shown in
Figure 3.1.5. Luxemburg presents the lowest EU 2020 load compared to Scerddd®B ¢, followed

by Slovenia ¥13.73%Y) and Iceland (v9.09%Y. At the other end we fin€Romania(+17.25 %Y, Greece
(+16.86%), Hungary 16.39%0Y}, Cyprus (+15.186) and Spain (+13.7%).

< -8%

O -8% & < 0%
0% (no differences)

> 0%

F 3.1.6- Difference of ENTSE load in 2020 in Scenario EU 2020 with relation to Scenario EU 2020
SO&AF 20132030, January

Concerning the revision of Scenario EU 2020 (Figifeg, half of countries did not change the EU 2020

load data, 6 of them (Denmark, Latvia, Greece, Austria, Italy, Portugal) increase their EU 2020 load target
in Januaryand 12 countries (Cyprus, Great Britain, FYR of Macedonia, Finland, Pdlaregh Republic
Serbia,Slovakia, Germany, Ireland, Lithuania, Netherlands) decreased the load in scenario EU 2020. The
highest increase can be observed in Denmark (+22)1Qatvia (+9.52%), Greece (+9.1%) and Austria
(+6.42%), thehighest decrease can be observed in Cypfit99%), Great Britain {15.11%), FYR of
Macedonia {10.37%), Finland {9.23%), Poland {6.82%), Czech Republic-§.27%) and Serbia -(
6.04%).

2030 Visions

The lowest load progress in the letegym perspective represents Vision 1, and the highest Vision 4. The
average annual growth rate of ENT&Joad in Vision 1 is 0.8% (January 7 p.m.) and2@ % (July 11
a.m.). Four countries report negativeoygth for January reference point. These are Bulga€i®§%),
Finland €0.68%), Great Britain {0.67 %) and France-Q.16%). While majority of countries report annual
growth below 1%, there are twelve countries with growth rate abo¥é, Iof which tke top five are
Montenegro (+3.746), Cyprus (+2.690), Latvia (+2.024), Croatia (1.9P0) and Greece (+1.8%).

\____ﬂ
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Vision 1, 2012030 Vision 4, 20142030

[%, yearly] | [GW] | [%yearly] |  [GW]

January o o0 32.27 1.64% 15651
7 p.m.

3”2’ 020 13.32 153% 101.68

T. 3.1.4- ENTSGE load increase for Vision 1 and Vision 4

< 0%

O 0% & < 0.82% (ENTS
O 0.82% & < 1.92% (E
O 1.82% & < 2.5%

O 2.5%

F 3.1.7- Average annual load growth per country between 2014 and 2030, Scenario Vision 1

As already mentioned, the annual growth rate in Vision 4 is higher. For the @N3ISBOE system the
growth rate equals 84 % (January 7 p.m.) and +1.58 (July 11 a.m.). For January reference point, with a
value of-1.15% only Bulgaria reports negative annual load growth for Vision 4. Low growth rates below
1% are observed in Frande0.21%), Norway (+0.4®%6), Finland (+0.826), Sweden (+0.9%) and

Luxemburg (+0.936). The top five annual growing rates are in Montenegro (+#%R3Romania
(+3.81%), Spain (+3.5660), Lithuania (+3.326) and Denmark (+3.1%).
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2

~

< 0%

O 0% & < 0.82% (ENTS

O 0.82% & < 1.92% (E

O 1.82% & < 2.5%

0 2.5%

F 3.1.8- Average anual load growth per country between 2014 and 2030, Scenario Vision 4

Vision 3 to Vision 1

[%0] [GW]

Januaryl o) 5204 12424
7 p.m.

Jly 11 54 4904 8836
a.m.

T. 3.1.5- Differences of ENTS@® load in Vision 4 with relation to Vision 1

ﬁ

ENTSO-EasseL,A Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Tentsoeteu 32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

< 0%

no difference

> 0.0% & < 19.65% (ENTSO-E awerage)
O 19.65% & < 39.3
O 39.3

F 3.1.9- Difference of ENTS& load in 2030 in Vision 4 with relation to Scenario Vision 1

Compared to Vision 1, the ENTSBload in Vision 4 is highely 22.27% (January) and 20.4% (July).

The highest difference for January reference point is reported tbudda (+47.57%%6), Slovenia
(+42.27%), Great Britain (+40.40%), Romania (+38%) and Netherlands (+37.24). The lowest
difference is reported for Norway (4.46), Serbia (4.7%), France (6.2%), Montenegro (7.780) and
Ireland (9.7®%), while Cyprus Croatia and Latvia report no differences for loads in Vision 1 and Vision 4.
Bulgaria is the only one with lower load in Vision 4 than in VisiorR2196%).

Load management

The values oload managment are analysed for January reference point angallies increase in all
scenarios which indicates F. 3Q. In the year 2025Scenario A and B show4.7GW and14.9GW of
available load management in the ENFEQystem and in the year 2020 the scenario EU 2020 indicates
14.9GW of load managemenfThe \alues for long term visionwvary according to the different
assumptionsand amount to 14.1 G\ Vision 1,in Vision 213.6 GW, in Vision 320.1GW andin Vision

4 19.9GW. The F. 3.1.5 shows load management as percentage of the load. It can be Heeshhat of
available load managementnot expected tancrease significantlin the assessed period

For theScenari® A and B only 15 countries reported values for load management higher than zero. In the
Scenario B the highest load management capacity is reported for [@W)4France (I5W) and Spain
(2.5GW). The sum of theséree countries represent @ of all load maagement in the ENTS@
system.
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F. 3.110- ENTSGE load management trends for all scenarios in Jan{Gky]
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F. 3.111- ENTSQE load management trenéls all scenarios in January [%]
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Net Generating Capacity (NGC)
Total NGC and the generation mix

This chapter contains the main description and assessment for each generation category across al
Scenarios. More details are available within each subparagraph, where particular kinds of fuel and
Scenarios are dealt with.

Review of all Scenarios
The evoluion of total NGC for the entire ENTSB is shown in Figure 3.2.1.1.

1800
—Scenario A 169¢
1700 b |
- Seenario B
1600 ® Scenano EU2020
® Vision1
1500
m Vision 2
1400 Vision 3
m Visiond
1300
1178 MYS
1200 1166
1100 1159
-_—
10RO 1014 1016 1034 1033
992
900
< ﬁ '] ~ a a o - ~ (2] < "2] w ~ L o o
- = - o o o o o~ o o~ o o o~ oM
o o o o [~ o o o o o o o [=} o o o o
~N ~ ~ ~N o~ ~N ~ ~ ~ ~ ~N ~ ~ ~ ~ ~ q

F.3.2.1.1- ENTSOE total NGC forecast; all scenarios; January 7 p[@GW]

Similarly to theload forecast, ENTS@& total generation capacity in Scenario EU 202A78 GW) is
higherthan in Scenario B (116 GW). The foreseen evolution of confirmed generation projects (only)
assumed in Conservative Scenario A results in a slight increase of capacity (+ 4.1%) between 2014 and
2025, from 992 GW to 033 GW, 13.6% below the best estimaté&Scenario B.

Regarding 2030 Visions, general guidelines required the fulfilment of national generation adequacy criteria
under normal conditions. It also should be noted that some adjustments of capacity in Vision 1 and Vision 3
were performed comparad previous SO&AF report. Updates of Scenario A resulted in Vision 1 no longer
being aligned with Conservative Scenario in 2020 and 2025. Current trajectory of Scenario B seems to be
pointed to somewhere between HASIlidaw omroo grfe svs ¢ i ofn

Compared to EU 2020, generation in Vision 1189 GW) is lower by 1.6%, while correspondent peak
load for the third Wednesday of January is 0.5% below. On the other hand, Visidd3 G\W) looks like
an extension of EU 2020 qjected to 2030.

Vision 2 (1166 GW) is very similar to Vision 1 in terms wftal installed capacity, while Vision 4 @96
GW) forecasts an additionalr.4% ofinstalled capacity comparéd Vision 3.

The differences between updated generation fore¢@stshe Januaryreference pointand the reported
values in the previous SO&AF are shown in Figure 3.2.1.2. Generally speaking, deviations are, negative
ranging between-3% and-6%. In 2020, new Scenario EU 2020 shows a decrease of 46 GW, while
ScenaridB decreasgby 69 GW.
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F. 3.2.1.27 Comparison of NGC between SO&AF 2013 and SO&AF 2014; scenarios B and EU2020;
January 7 p.mGW]

The trend of installed generation mix generally shows a decresisargof fossil fuels over RES, as seen

in Figure3.2.1.3. During the period 20142025 this is evidenced by bottemp Scenarios, with fossil fuels
average decrease of 9 p.p. and RES increase of 12 p.p. In EU 2020, expected installed RES share is 47%. |
2030, this value is expected to rise up to 50%igions 1 and 2, and higher to 58% in Vision 3 and 62% in
Vision 4.

Decommissioning of nuclear power plants results in share reductions from current 13% (in 2014) to 11% in
EU 2020 and further to percentages between 6% (in Vision 4) and 9% (in Visionhyisi

100%

90%
80%
70%

60%
mRES

50% 1 H Fossil fuels

= Nuclear
m Non-RES hydro

40%
30% m Not Clearly Identifiable Energy Source
20% +°

10%

0%

Vi
V2
V3
V4

EU2020

2014 2020 2025 2030

F. 3.2.1.3- ENTSOE total NGC breakdown in 2014, 2020 and 2030; all scenarios; January 7 p.m.
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F. 3.2.1.4- ENTSOE total NGC breakdown in 2014, 2020 and 2030; all scenarios; January 7 p.m.
Scenarios A, B

Variation of capacity in absolute valuasd average growth rates are respectively shown in Tables 3.2.1.1
and 3.2.1.2 for Scenarios A and B. As expected, the conservative forecast generally shows lower growth
rates which progressively decrease along the analysed period. Nevertheless newstdbeaitpensates

the decommi ssioning of ol d power pl ants until 2
1.66%.
Scenario A Scenario B
[GW, total] | 20142016 | 20162020 | 20202025 | 20142025 | 20142016 | 20162020 | 20202025 | 20142025
Ja”“;‘%? 24 18 0 41 39 79 80 198
July 11 a.m 19 17 -1 35 35 78 79 193
T.3.2.1.1i ENTSQE absolute evolution of total NGC for Scenarios A and B
Scenario A Scenario B
[%, yearly] | 20142016 | 20162020 | 20202025 | 20142025 | 20142016 | 20162020 | 20202025 20142025
Ja””;‘rr{j 1.20% 043% | -001% 037% 1.94% 1.85% 1.39% 1.66%
July 11 a.m| 0.95% 041% -001% 0.32% 1.75% 1.83% 137% 161%

T.3.2.1.2i ENTSGE yearly evolution of total NGC for Scenarios A and B

Looking at subcategories in Table 3.2.1.3, contributions to building capacity generally come from RES and
nonRES hydro with the first increasing annually between 2.49% and 4.4%, whilst the latter increases
between 2.03% and 2.19%. Compared to Scenaritn Acenario B, RESnstalled capacityincreases
further 112 GW until 2025. Fossil fuels present a general decrease betwé@n33¥. With regards to
nuclear power plants, the common trend is alstecreasingapacity until 202%y a total amount of 18

GW (loss rate of 1.41% annually).
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Scenario | 20142025 | Fossil fuels RES NOmRES Nuclear
hydro
[GW, total] -70 117 12 -18
A
0, - 0, 0, 0, - 0,
January 7 [%, yearly] 157% 2.49% 2.19% 1.41%
p.m.
[GW, total] -37 229 12 -8
B
[%, yearly] -0.80% 4.40% 2.03% -0.59%
[GW, total] -70 113 12 -19
A
[%, yearly] | -1.58% 2.38% 2.12% -151%
Julyl11l a.m.
[GW, total] -36 225 12 -9
B
[%, yearly] | -0.79% 427% 1.94% -067%

T. 3.2.1.3i ENTSGE NGC subcategories evolution for Scenarios A and B

The evolution of generation iBcenario B (in January) is shown in Figure 3.2.1.5, where RES capacity
presents noticeable variation in absolute terms, reaching 608GW, replacing part of fossil fuels and nuclear.
Consequently, RES share in generation mix increases by around 13 perpeiniégelhe slight increase

of nonRES hydro capacity enables this subcategory to maintain its share (around 5%).
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F. 3.2.1.51 ENTSOE total NGC mix; Scenario B; January 7 p@W]

Individual country generation mix in Scenario B (in January 2020) igtepin Figure 3.2.1.6w{ithout
correction regarding the size of the country) and Figure 8.@dlative values)

Forecasts of aggregated RES capacity in Germany (114.3 GW), Italy (61.7 GW), Spain (49.5 GW) and
France (47.1 GW) sump approximately 27&W, whichamounts to more than half of the entire RES
capacity installed in the ENTSP systemLooking at 20253.2.17. and 3.2.1.9, the same applies, where
these 4 countries account for more than 53% of total forecasted RES capacity.

Best estimates dRES share for 2025 put Norway in leading position with 94%, followed by Denmark
(85%), Austria (77 %), Portugal (74%), Switzerland (72%), Latvia (70%) and Sweden (66%).

Nevertheless, some countrigsmain tostrongly rely on fossil fug] such as Cyprus’8%), Poland (70%),
Hungary (66%), the Netherlands (64 %) and Estonia (60%). In 2025, France will maintain 60 GW of its
nuclearcapacity regresenting the highest absolute value and share (43 %) among ERT&@tries.

e
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F.3.2.1.6 Total NGC breakdowper country in 2020; Scenario B; January 7 p.m.
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F.3.2.177 Total NGC breakdown per country in 2025; Scenario B; January 7 p.m.
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F.3.2.187 Total generation capacity mix per country in 2020; Scenario B; January 7 p.m.
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F.3.2.197 Totalgeneration capacity mix per country in 2025; Scenario B; January 7 p.m.
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Scenario EU2020

The differences in NGC between Scenario EU 2020 and its previous version, as well as in comparison to
Scenario B, are shown in Table 3.2.1.4 and Table 3.2.1.5. BeSismario EU 2020 presents a decrease in
NGC between 3.7% and 4.4% (depending on the season) compared to the previous one published in
SO&AF 2013. The opposite is observed with relation to Scenario B, where increases reach nearly 5.5%,
mostly because of BS (around 6.5%) and ndRES hydro (around 42%).

. Scenario EU2020 to
nggigﬂ;;zgzo scenario EU2020 in SO&A
20132030
(%] [GW] (%] [GW]
January 7 5 1994 61 372% -46
p.m.
July 11 a.m 557% 62 -4.39% -54

T. 3.2.1.4- Differences of ENTS® NGC in scenario EU2020 with relation to scenario B and scenario
EU2020 of SO&AF 2012030

Scenario
EUZOZO. Fossil fuels RES Non-RES Nuclear
to scenario hydro
B

January 7 [GW] 6 33 23 -1
p.m. [%] 1.51% 6.51% 4199% -0.71%

G 6 34 23 -1

July 11 a.m. [GW]

[%] 1.48% 6.65% 4269% -0.71%

T. 3.2.1.5i Differences of ENTS@ NGC subcategories in scenario EU2020 with relation to scenario B

Estonia presents the highest difference of NGC (+44%) when comparing Scenario Eah802€enario

B. On the other s i de -down Bscenard dsOforecabtiogn theelowes) geodiasion t o
capacity in comparison to Suario B £16%). With regards to RES, 46% of ENTS&Ocountries foresee

higher shares of this subcategory againsih@do B, led by Luxemburg (+51%).
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F.3.2.1107 Total NGC breakdown per country in 2020; Scenario EU 2020; January 7 p.m.
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F.3.2.1117 Total generation capacity mix per country in 2020; Scenario EU 2020; January 7 p.m.
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2030 Visions

The evolution 8NGC as forecast in lontgrm Visions is depicted in Table 3.2.1.6. Compared to Scenario

B in 2013, the NGC in Vision 1 is to increase by 161 GW (in January), representing an average annual
growth rate of approximately 1%. A very similar growth rate isenbed in Vision 2. In the case of Vision

3, NGC increases almost 450 GW, meaning an annual growth of around Rir&aly, in Vision 4, nearly

new 700 GWbf new capacity isncorporated in the ENTS@ systems (approximately 3.3%/year).

Vision 1,20142030 Vision 2, 20142030 Vision 3, 20142030 Vision 4, 20142030
[%, annual [%, annual [%, annual [%, annual
yearly] [GW] yearly] [GW] yearly] [Gw] yearly] [Gw]
J?”:?nry 0.94% 161 0.97% 167 2.34% 447 337% 698
'Ju;yrj']l 0.90% 155 0.94% 162 2.30% 442 3.31% 687

T. 3.2.1.6- ENTSOE NGC increase for Visions 1 to 4 with relation to Scenario B 2014
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Fossil fuel generation capacity
Review of all Scenarios

According to bottorrup scenarios, as seen in Figure 3.2, 2NGC of fossil fuelcategory is expected to be
maintained in 2015 (436 GW) and to fall after in 2016 (to 422 GW in Scenario A and 423 GW in Scenario
B). Until 2025, further decreases are expected, down to 400 GW in Scenario B and, even lower, down to
367 GW in Scenario A. IBcenario EU 2020 this category is kept at 2016 level.

Regarding longerm Visions, two mairpossibletrends are foreseen. Vision 1 and Vision 2 look like
plausible extensions of Scenario EU2020 (maintaining the same level of capacity that is indicated for
Scenario B in 2025). On the other hand, Vision
level, between 434 GW and 437 GW.
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F. 3.2.2.1- ENTSQCE Fossil fuels generation capacity forecast; all scenarios; January 7 [6W/]

When comparedo the previous SO&AF report, fossil fuel capacity in Scenario B is lower, ranging
between7% (in 2014) and12% (in 2020). With regards to Scenario EU 2020, capacity is 8% le@&r (
GW).

‘__H

ENTSO-EasstA Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Teitsoeteu32



FORECAST 2014030

SCENARIO OUTLOOK AND ADEQUACY e n t S O@

480
a0 +—————————— e
as =~ TS - Ly A
460 460 1|
450
440
a3z
430
22 @
420 Scenario B
® Scenarlo EU2020 416
410 - = SORAF 2013, B
® SOBAF 2013, sc.EU
400
! S 5 ° 5 2 2 2
=) =] =] o o o o o
~ ~ ~ ~ ~N ~ ~ ~

F. 3.2.2.217 Comparison of Fossil fuels generation capacitywmen SO&AF 2013 and SO&AF 2014;
scenarios B and EU2020; January 7 p[@W]

Along with the general decreasing trend of fossil fuels based capacity, a clear replacement trend of coal (as
well as lignite, oil and other fuels) by natural gas is forecasteseen in Figure 3.2.2.3 and Figure 3.2.2.4.

This is particularlyapparentin Vision 3 and Vision 4, where the lowesilues of coal based installed
capady are combined with the highest capacity of gas fuelled power plants.
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F. 3.2.2.37 ENTSOE Coal fard coal+lignite) and Gas generation capacity forecast; all scenarios;
January 7 p.mGW]
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F. 3.2.2.4- ENTSOE Fossil fuels generation capacity breakdown in 2014, 2020 and 2030; all scenarios;
January 7 p.m. (ratios and absolute valire W)

Scenaio A, B

The LCP Directivg which mandates old fossil fuel power plants to shut down (under certain conditions),
seems to have very similar influences on Scenario A and B. Indeed, fossil fuel installed capacity is to
decrease from 436 GW in 2015 to 423 GW (Scenario B) or to 42Z$&@hario A) in 2016. Compared to
former SO&AF report, the effects of LCP Directive are estimated to have more impact (13 GW against 6
GW). It may well be possible that some older fossil fuel units were then expected to remain in operation

% Directive 2001 / 80 / EC on the limitation of emissions of certain pollutants into the air from large combustion plants
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(probably aftesome planned retrofitting in order to fulfil environmental limits), but that is not foreseen any
more.

Individual fossil fuel shares in NGC in Scenario B (in January) are depicted, by country, in Figure 3.2.2.5
and Figure 3.2.2.6. In both 2014 and 202@ ¢ountries with the highest levels of fossil fuels are the
Netherlands, Cyprus, Estonia and Poland.

< 20%

O 20% & <
O 40% & <
O 60%

F. 3.2.2.5- Fossil fuels installed capacity as a part of NGC per country in 2014; Scenario B; January 7
p.m.
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O 40% & <
O 60%

F. 3.2.2.6- Fossil fuels installectapacity as a part of NGC per country in 2020; Scenario B; January 7
p.m.

Independent of Scenario (A or B) or season (January or July), fori2@D20 period, forecast annual
growth rate of hard coal based capacity is always negative, ranging be®@efi and-3.53%.The same
applies to lignite (bsveen-1.55% and1.7% ) as well as oil and others (betwe8r19% and3.25% ). In

the case of natural gas fuelled power plants,dhig happens in Scenario AL(47% to-1.48% yearly). In

the case of Scamio B, total gas capacity increases by approximately 30 GW (annual growth of nearly

1.3%).
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< 20%

O 20% & <
O 40% & <
O 60%

F. 3.2.2.7- Fossil fuels installed capacity as a part of NGC per country in 2025; Scenario B; January 7

p.m.
Scenario | 20142025 | Hard coal | Lignite Gas Oiland
other
[GW, total] -11 -10 -30 -19
A
0, - 0, - 0, - 0, - 0,
January 7 [%, yearly] | -0.92% 157% 1.48% 3.19%
p.m.
[GW, total] 37 11 29 19
B
[%, yearly] | -352% | -1.70% 127% -323%
[GW, total] 11 110 -30 -20
A
%, yearl 091% | -155% 1.47% -3.25%
July 11 [%, yearly] 0.91% 55% () 3.25%
am. [GW, total] 36 11 30 19
B
[%, yearly] | -350% | -168% 1.28% -323%

T. 3.2.2.1i ENTSOE Fossil fuels subcategories evolution for Scenarios A and B

‘__”
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Scenario EU 2020

In Scenario EU 2020, as shown in Figure 3&.2yprus Hungary, Estonia, The Netherlanalsd Poland
are the countries with more thé@ % of fossil fuels installed capacity.

< 20%
O 20% & <
O 40% & <
O 60%

F. 3.2.28 - Fossil fuels installed capacity as a part of NGC per country in 2020; Scenario EU 2020;
January 7 p.m.
Compared to Scernia B, the major differences of Scenario EU 2020 lie in higher levels of gas based

capacity, with additional 8 to 10 GW, depending on the season. In the case of remaining fuels, smaller
values are observed, not higher than 2 GW.

Scenario
EUZOZO. Hard coal Lignite Gas Oil and
to scenario other
B
G -1 0 8 0
January 7 [GW]
.m.
P [%0] -1.30% -0.29% 3.83% -0.77%
July 11 [GW] -1 0 10 -2
a.m.
[%0] -1.31% -0.62% 4.68% -3.93%

T. 3.2.2.271 Differences of ENTS@ Fossil fuels subcategories in scenario EU2020 with relation to
scenario B
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2030 Visions

Comparingthe most contrastinyisions 1 and 4, despite the lower fossil fuels share the NGC of Vision 4
with relation to Vision 1the absdute valueis higher than in Vision 1 by more than 36 GW (see Table

3.2.2.3).
Vision 4 to Vision 1
[%0] [GW]
January 7 g 1704 3633
p.m.
Wy 1T g1 494 3663
a.m.

T. 3.2.2.3- Difference of ENTS@®& Fossil fuels generation capacity in Vision 4 with relation to Vision 1

Differences bwveen Vision 1 and Visiod can also be shown as proportions of the NGC of Scenario B in
2014, and of Vision 1 (in 2030), depicted in T&B.2.2.4.

Vision 4 to
Vision 1 as| Vision 4 to
part of Vision 1 as
NGCin | part of NGC
Scenario B| in Vision 1
2014
(%] [%]
January 7 3 6494 3.13%
p.m.
Jly 11 5 6os 3.16%
a.m.

T. 3.2.2.4- Differences of ENTS@ Fossil fuels generation capacity in Vision 4 with relation to Vision 1 as
part of total NGC

By 2030, only Estonia is forecasting more than 70% of installed capacity based on fossil fuels. Compared
to Vision 1, in Vision 4the share of capacity based on fossil fuels idemease inalmost all countries,

mainly due to the higher RES penetratiassumptions under this vision. Nevertheless, it is important to
note that this is only regarding installed capacity and not emeogluction share.

This is particularly the case f@enmark(-32 p.p.), Estonia(-27 p.p.) andSerba (-23 p.p.), whereaghe
only country indicating aigher share of fossil in Vieh 4 is Switzerland (+0.6.p.).

de Cortenbergh
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< 20%

O 20% & <
O 40% & <
O 60%

F 3.2.2.9 Fossil fuels installedapacity as a part of NGC per country in 2030; Vision 1; January 7 p.m.

F 3.2.2.10 Fossil fuels installed capacity as a part of NGC per country in 2030; Vision 4; January 7 p.m.
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Nuclear generation capacity
Review of all Scenarios

Over the next yearENTSOE nuclearcapacitywill slightly increase given the commissioningsuffficient
new units compensatinghe start of decommissioning of certain power plants in Germagg @W to be
dismissed from 2015 to 2016). New power plants are toob@missioned in Finland (1@ GW), France
(+1.6 GW) and Slovakia (+88 GW)over the next two years.

Following this, a decrease will be observed until 2020, which will become even more relevant by 2025.
This can be expl ained adualyshut déwm litarraiciearépewerdpkandst. I8 o0 n
addition to this, the Francebs reduction by 3GW,
than the Belgiumds by 40% of nucl ear capacity, o

Such trends araligned inboththei conser vati vedo and the fibest estim
Scenarios A, B

The increasing differendeetweenscenario A and B in 2025 (see figure 3.2.3sIelated to the uncertain
commissioning of new power plantmainly in Great Britain (5GW), and afterwardsReland (15 GW),
Romania (13 GW), Lithuania (13 GW)andFinland (12 GW).

108

——Scenario A

105 107 - 107
~—Scenario B "
® Scenario EU2020 w
100 >
® Visionl <
®m Vision 2
95 a
Vision 3
= Vision 4
90
-
2 494 2 5 8 3 8 8 8 R 3 &8 8 /8 % 23 87
o o (=] o o o o (=] = o o o o o o o o
~ ~ ~ ~ ~ ~ ~N ~ ~ ~ ~N ~N ~ ~ ~ ~ ~N

F. 3.2.3.1F ENTSGE Nuclear generation capacity forecast; all scenarios; January 7 [GkV]
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F. 3.2.3.217 Comparsion of nuclear generation capacity between SO&AF 2013 andAB®14;
Scenarios B and EU2020; January 7 p[@W]

Short to mediumterm forecast are largely aligned with previous appraisals (SO&AF 262330),
reflecting the fact that lonterm decisions on nuclear investments are less volatile

In tems of nucleamveight in the NGC in Scenario, Brrance will maintain its leading position withore
than 436 share irR05.

Furthermoremost of the fluctuations of nucleahare inNGC (Figures 3.2.3.33.2.3.4) are connectdd

the fluctuations of the NGC and notttee fluctuations of nuclearapacityitself. In Slovenia, for instance,

the nuclear footprint among NGC will be dropping from 22% (2014) to 14% (2025), and presents a
variation that has to be related to a raise in the total NGC capuaifly,a constanhuclear installed
capacity.
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No nuclear power plants

< 10%

O 10% & < 20%
O 20%

F. 3.2.3.3 Nuclear installed capacity as part of NGC per country in 2014; Scenario B; January 7 p.m.

F. 3.2.3.4i Nuclear installed capacity as part of NGC per country in 2020; Scenario B; January 7 p.m.
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Onthe contraryFinland is raising its capacity from 16% to 26% between 2014 and 2025 (with new power
plans to be installed for a total. GW), as well as Romania which is reachin® GW (with a raise from
6% to 10% in terms of Nuclear as part of NGC).

The growth in Shvakia by 1 GW of its nuclear installed capacity, despite a moderate raise of its total NGC,
will lead an increase afuclearsharewithin NGC from 24% by 2014 to 33% by 2025.

No nuclear power plants

< 10%

O 10% & < 20%
O 20%

F 3.2.3.5 Nuclear installed capacity as a part of NGC per country in 2@&®nario B; January 7 p.m.

Scenario EU 2020

The situation in Scenario EU 2020 is very similar to that of Scenario B, which confirms that national policy
views and TSO estimates are coherent when it comes to the nuclear issue. All countries are in the same
range as shown on the map for Scenario Bh Wie only difference itHungary where the decrease from

21% to 17%is only due to the slightly higher total NGC.

Scenario Vision 1 and Vision 4

Concerning the Visions two main remarks have to be taken into account. First of all, as regards to the
nuclea, the Visions are very close to each other, given that every canabgsits own decisions on the
matter. Secondly, in comparingsibn 1 andVision 4, the weight of Nuclear in Europe is dropping from

9% to 6%: this consequence is exclusively due tagaificant growth of renewabgein Vision 4, and
consequently of the NG@bsolute values being constant under all Visions

\__—ﬂ
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No nuclear power plants

< 10%

O 10% & < 20%
O 20%

F 3.2.36 - Nuclear installed capacity as a part of NGC per country iB@¥ision 1, January 7 p.m.

F 3.2.37- Nuclear installed capacity as a part of NGC per country iB®¥ision 4 January 7 p.m.
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Vision 4 to Vision 1
(%] [GW]
January 1 .4.40% -4.71
p.m.
July1lam| 440% 471

T 3.2.3.1- Difference of ENTSE Nuclear generation capacity in Visidrwith relation to Vision 1

In Table 3.2.3.2 the differences between Vision 1 and Vision 4 are shown in terms of proportion of whole
generation of both Scenario B in 2014 and Vision 1 (in 2030).

Vision 4 to
Vision 1 a5 | vision 4 to Vision
part of NGC ir| 1 a5 part of NGQ
Scenario B in Vision 1
2014
[%] [%]
January 7 -047% -041%
p.m.
July 11 a.m -047% 0.41%

T 3.2.3.2- Differences of ENTS@ Nuclear generation capacity in Vision 4 with relation to Vision 1 as
part of total NGC
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Renewable energy sources

In this chaper, renewable energy sourcésRE S 0 ) including r e f(hereiratbetas hyd
AHPPO)seasedaand ar e | oi nt Howeverefaleationg statetnents angl mdps o t
in this paragraph may bsglightly biasedi t i s not straightforward to

installed capacity into requested sutat egori es in every countryés ind

distinction between individual sttategories of hydro power plantapossibleThe main issue for TSAs

to identify the renewable generating capacity in hydro power units which certii® possibility of pump
storage with natural inflowplure pump ®rage is not recognised as RE3ence, TSOs are not always able

to idertify whether or not the hydro capacity can be classified as RES capacity, although this is not true for
actual generatiorlVhen the result or evaluation in the text is influenced by this fact, the reader is warned
early. As RES HPP, the ruaf-river and n&ural inflow storage HPP are csidered, which can be applied

for most of the ENTSEE countries.Pure pumped storage HPP and the pumping part of mixed natural
inflow and pump storage power plants are classified asRfHh HPP.

Review of all Scenarios

As aresult of the European energy and climate policy, R&Sercategory grew in the past year at a very
fast paceHowever,the speed ofrowth hasreduced over the past yeahse to a global and adverse macro
economical contd, along with therevision of the incentive scheas applied by some countries, which
have been decisive for the outstanding gronath

The RES development over the next few years will be claketigrmined bywo major factors: firdy, the
decisions made by each country in term@atential incentive policies to be implemented individually, in
line with the framework presented by the European Commission on 22 January 2014ly siheondde
uncertainty nowadays regarding the moment wdréhparity will effectively be reached.

1100 rosa]
——5cenario A m
1000 ——Scenario B
® Scenarlo EV2020
900 @ Visionl
| Vision2
800 Vision 3
B Vision 4
700
600 : 2
500
400 "’
300
= 89 2 5 8 2 R R 8 /%8 %8 &8 R "8 % 2 R
& R 8 R R R R R R R R R R R’ R R R

F.3.2.4.1i ENTSGE RES generation capacity forecast; all scenarios; January 7[&W]

Figure 3.2.4.1 shows the evolution of total RES installed capacity in the different Scenarios. Starting from
379 GW in 2014 (compared to 332 GW in 2013), the RES amwilinincreaseto 513 GW in 2020 and
furtherto 608 GW in 2025 (Scenario B).
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The gap among Scenario A and Scenario B is growing progressively in the timeline until 2020, and in an
even more significant way between 2020 and 2025.

Towards 2030, the differéVisions reflect the major difference between the various renewable policies. In
Vision 1 and 2 the general guidelines assume that no new polanieput into place to stimulate RES
development, thus resulting in almost no expected new renewable gapiert 2020. Conversely, in
Vision 3 and 4 the political goals are continued towards new targets for 2030 and are in line with the EU
objectives for 2050.

As highlighted in the methodology chapter, 2030

target s. The aim of A2030 visions approacho sholt
high level of certainty in the range described by the visions. The visions are not forecasts and there is no
probability attached to the visions.

1650
Scenano B
600 ® Scenario EU2020
~ = SO&AF 2013, sc.B i
560 |
®  SO&AF 2013, sc.EU B
550 546 @)
13 l
I ///51-2
//a/’
450 430 e
408 ///<773’F
400 379 /{’ = 423
/’{’/’ 395
350 _ .-
342
300
250
pu ~ 4 3 = 2 2 §
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F. 3.2.4.2i Comparison oRES generation capacibetween SO&AF 2013 and SO&AF 2014; Scenarios B
and EU2020January 7 p.m[GW]

When looking closer at the RES generation capacity breakdown (relative and absolute values) in 2014,
2020, 2025 and 2030 (Figure 3.2.4.3) two main observations arise.

First of all, the 220-20 wind targetappears to be challenging to be reached on timeemains
substantially highethanTSOs best estimate forecast for 2020 (Scenario B). Furthermore, the relative share
of hydro within RES is considerably reduced. The absolute hydfoes remaimearly stable,however

when compared to the fast growiRgESsector, their relative share is decreasing. This might be a warning
for the operationof the power systems, as wind and solar whitaot have thdlexibility for balaning the

power system wich some hydrainits areable to provide.
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F. 3.2.437 ENTSGE RES generation capacityeakdownall scenarios; January 7 p.m.

Among the different RES energy types, the different Scenarios / Visions show that wind capacity is the
fastest growing type, followed by solar. A comparison of these twotREES isshown in Figure 3.2.4.4.

Wind is expected to grow from 117 GW in 2014 (compared to 106 GW in 2013), to a 2030 level ranging
from 230 GW (Vision 1) to 430 GW (Visiod). Solar is expected to grow from a capacity of 80 GW in
2014 compared to 70 GW in 2018 a 2030 levelanging from133 GW (Vision 1) to 344 GW (Visio4).
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F. 3.2.447 ENTSGE Wind and Solageneration capacity forecast; all scenarios; January 7 [pGhV]
Scenario A, B

Figures 3.2.4.5 3.2.4.7 show the share of RES as part of the @C of each ENTSE country for
Scenario B in 20142020 and 2025. The average ENTSE RES weight is expected to grow from 38%
(foreseen in 2014), to 46% by 2020 and 51% by 2028. majority of the countriesavea lower share of
total RES than the ENTSE averagemeaning a relative concentration of most RES developmeat to
limited number of countriedyut in order to avoid any possible bias due to the size of a system, it is
recommended to consider each country individually.

In terms of RES weight in 6hNGC in Scenario B, aside from that report showing that Norway will
maintainits leading position with a steady 94%, it is interesting to focus on countries whitdrgo a
significantchange other the next years.

Germany is the country where a magwowth regarding the absolute terms is forecasted, with an increase
of 33GW from 2014 to 2020 (56W if looking at horizon 2025) which will impact on RES weight in the
NGC, increasingrom 43% in 2014, up to 54%reseerby 2020 (61% by 2025).

Concerningthe relative terms, an even more substantial growth is forecasted in Greece (from 2014 and
2025 RES power installed will triple), in the Great Britain (where the capacity to be installed from 2014 to
2025 will triple RES weight on NGC), and in Denmark (wé& growth concentrated over the years until
2020, RES weight in NGC is expected to grow from 59% in 2014 to 82% by 2025).

Netherlandsand Northern Irelandare other two control areasn which, according to the best estimate
TSO6s f or ec as dlledisRoHriple petveea 2014i and2025. Regarblietherlandsand given

the decisive development of eshore wind power plants, the total RES power will be growing from 4 GW
to 13 GW between 2014 and 2025.Northern Irelandthe installation of 1.38W contributes to RES
growth in theNGC from 22% in 2014 to 53% foreseen by 2025.
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F. 3.2.457 RES installed capacity as part of NGC per country in 2@&kénario BJanuary 7 p.m.

F. 3.2.4671 RES installed capacity as part of NGC per countr08Q Scenario BJanuary 7 p.m.
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Comparing figures 3.2.4,8.2.4.6and3.2.4.7, it seems interesting to point out that except fB@many
and Denmarkundergoing a significant shift towards RES, other countries characterized by their RES
weight in theNGC higher than 60% in 202&e already iror nearthe same range in 2014: tlapplies to
Austria, Switzerlandl.atvia, Norway, Portugal and Sweden

< 20%

O 20% & <
O 40% & <
O 60%

F. 3.2.477 RES installed capacity as part of NGC per country in 2&2®nario BJanuary 7 p.m.

Scenario | 20142025 wind Solar Biomass | RES hydro

[GW, total] 62 38 8 8

January 7 A [%, yearly]| 4.03% 3.70% 2.43% 0.44%
p-m. [GW, total] 133 59 17 19

° [%, yearly]| 7.13% 5.20% 468% 1.09%
[GW, total] 60 37 8 8

July 11 A [%, yearly]| 3.79% 3.44% 2.43% 0.43%
a.m. [GW, total] 130 57 17 19

° [%, yearly]| 6.87% 491% 468% 1.09%

Table 3.2.4.1 ENTSOE RES subcategories evolution; Scenarios A and B

*n Sweden RES weight in the NGC in 2014%76%.
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Scenario EU 2020

Figure 3.2.4.7 shows the share of RES as part of the total NGC for each ENd@@try for Scendo EU

2020. The situation in Scenario EU 2020 is very similar to that of Scenario B; furthermore, regarding the
countries with different range between figi@.4.6and 3.2.4.7, it should be noted that this is more often
due to thdifferencean total NGCratherthan the slight difference in RES installed capacity.

< 20%
0 20% & <
O 40% & <
6 60%

F. 3.2.487 RES installed capacity as part of NGC per country in 2&@nario EU2020January 7 p.m.

The difference between RES development for Scenario B and Sc&mh2020 for different production
types is shown in Table 3.2.4.2. The biggest difference for the two Scenarios is for wind, where Scenario
EU 2020 shows an estimate of 36 GW more wind than in Scenario B.

Scenario
Eu2020~ wind Solar Biomass | RES hydrg
to scenario
B
January 7 [GW] 36 13 3 -
p.m. [%] 1885% | 1137% 8.10% | -1072%
July 11 [GW] 37 13 3 -18
a.m. [%] 1892% 1163% 822% | -10.74%

Table 3.2.4.2 Differences of RES subcategories in Scenario EU2020 compared to Scenario B
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Scenario Vision 1 and Visiord

With regards to Vision 1, the total RES capacity is expected to be 576 GW, which is 50 % of the total
NGC. In of Vision 4, the total RES capacity is expected to B84.GW, whichaccounts fo62 % of the

total NGC.The diffaence of RES generation capacity for Vision 1 and Vididor differentproduction

types is shown in Table 3.2.4.3.

Vis_iqn 4to Total RES Wind Solar Biomass RES hydro
Vision 1
January 7 [GW] 478 200 211 58 9
p.m. [%0] 82.99% 87.40% 159.70% 14417% 5.24%
July 11 [GW] 472 201 211 52 9
am. [%0] 8187% 87.32% 15888% 129.82% 5.25%

Table 3.2.4.3- Difference of ENTS@& RES generation capacity in Vision 4 with relation to Vision 1

Vision 4 to
Visci)(;r;\lle‘?:sisart Total RES| Wind Solar Biomass RES hydro
Scenario B 2014
Jag.ur;‘-ry ! [%] 47.89% | 2006% | 2115% 5.82% 0.90%
J:'?’nll %] 4701% | 1997% | 2098% 5.20% 0.89%

Table 3.2.4.4- Differences of ENTS@ RES generation capacity in Vision 4 with relation to Vision 1 as
part of total NGC

In total, Vision4 has morghan478 GW total RES capacity over that of Vision 1. Tlaegestdifference
between the two visiorsan be observefdr Solar, where Visiord displays211GW higherfigures.

Figures 3.2.4.9 and 3.2.4.10 show the share of REp&rasf the total NGC for each ENTS©country for
the year 2030 for Vision 1 and Vision 4.
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F. 3.2.497 RES installed capacity as part of NGC per country in 2028ion 1 January 7 p.m.

F. 3.2.4107 RES installed capacity as part of NGC per doyim 203Q Vision 4 January 7 p.m.
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Non-renewable hydro generation capacity

In the RES HPPcategory both run-of-river and natural inflow stage HPP are considered; in addition to
these, nofRES HPP, such as pure pumped storage HPP and pumping paitedf natural inflow and
pump storage power plants, are included as well.

Review of all Scenarios

Figure 3.2.5.1 shows the evolution of total hydro power plants (HPP) installed capacity infehendif
Scenarios. From a level of 202 GW today it is expedo grow to 219 GW by 2020 and to 233 GW by
2025 (Scenario B). Towards 2030, the different Visions reflect relatively small differences for hydro.

280 275]
270
260
250
242 |
240
240
230
—ScENArio A
220 ——Scenario B
e Scenario EU2020
210 @ Vision 1
202 ® Vision2
200 s Vision3
= Vision4
190
< a 3 ~ a a =] - o~ m < %¢] o ~ o) a (=
—~ - o o o~ o o~ o o~ o~ ~ o~ o™
o o = o o o o (=] o o o o o (=] o o o
~ ~ ~ ~ ~ ~ ~N ~ ~ ~ ~N ~N ~ ~ ~ ~ N

F. 3.25.17 ENTSGE total HPP generation capacity forecastl scenarios;January 7 p.mGW]

A comparison of total HPP generation capacity for SO&AF 2013 and SO&AF 2014 (Figure 3.2.5.2) shows
that the difference between all the forecasts until 2020 (Scenario B) is less than 2%, this being the evidence
that the TSO$orecastsare very reliable anstablewhen it comes to hydro power.
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235

Scenario B

230 ® Scenario EU2020

- = SO&AF2013,s5cB

225
®  SORAF 2013, scEU 24 @

220

215

13
2014
2015
2016
2017
2018
2019
2020

F 3.2.5.27 Comparison of total HPP generation capacity between SO&AF 2013 and SO&AF 2014;
Scenarios B and EU2020; January 7 p[@W]

Figure 3.2.5.3 shows the evolution of installed capacity of both RES hydro ptams pnd noiRES

hydro power plants in the different Scenarios. Today, 24% of the total hydro capacity is classified as non
RES hydro, while 76 % is RESydro. Towards 2030, it is expected that the relative share will move in the
direction of more noRES This is due to the need for more flexibility in the power system, and therefore a
need to develop hydro pump stations. In 2030 and Vision 4, 34% of the total hydro is expected to be non
RES hydro, while 66% is expected to be Ri@ro.
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80 77
e o
70 o R
69
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~=Scenario B non-RES Hydro
50 ® Scenario EU2020 non-RES Hydro
: ® Vision 1 non-RES Hydro
m Vision 2 non-RES Mydro
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® Vision 4 non-RES Hydro
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F. 3.25.37 ENTSQE nonrRES HPP generation capacity forecast; all scenardanuary 7 p.m[GW]
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The expected growth of ndRES hydro is also shown in Figure 3.2.5.4. This figure also shows a com
parison of the development of rR&®ES HPP generation capacity between $6&013 and SO&AF 2014.

For the avoidance of doylt should be taken into account that the difference between 2013 and 2014 is
largelyrelatedto a different classification made up by TSO betweenRBS and RES hydmpower.

80
e So@niario B non-RES Hydro ”
75 ® Scenario EU2020 non-RES Hydro
- = SO&AF 2013, sc.B non-RES Hydro 71
® SO&AF 2013, sc.EU non-RES Hydro £ |
70
e - ’(.Q
65 — e
60 S ;1
__,_—"'-— 58
55 56
54
50
49 49
45 et
a = a = S =] 2 &
g g g g g g S S

F 3.2.54 17 Comparison ohonRESHPP generation capacity between SO&AF 2013 and SO&AF 2014;
Scenarios B and EU2020; January 7 p[@W]

Scenarios A, B

The share of total hydro (RES HPP + #RBS HPP) installed capacity as part of net generation capacity is
shown for each countiy Figure 3.2.5.5 (Scenario B). The figure depicts that the highest share in Scenario
B in 2025is expected to be in Norwa93%), followed by Switzerland47%%), Iceland 68%), Luxembourg
(66%), Montenegro (59%)andAustria 65%).
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F. 3.2.5571 TotalHPP installed capacity as part of NGC per country in 208denario BJanuary 7 p.m.

F. 3.2.5671 Total HPP installed capacity as part of NGC per country in 2@&nario BJanuary 7 p.m.
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F. 3.2.571 Total HPP installed capacity as part of NGO geuntry in 2025 Scenario BJanuary 7 p.m.
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Scenario EU 2020

In Figure 3.2.8, the share of total hydrdRES HPP + noRES HPP) installed capacity as part of net
generation capacity is shown for each country for Scenario EU 2020.

No hydro power plant

< 10%

O 10% & <3

O 30 & <5

O 50%
F. 3.2.581 Total HPP installed capacity as part of NGC per country in 2@&enario EU2020January
7 p.m.

Scenario Vision 1 and Visiord

Table 3.2.5.1 shows the difference of hydro generation capacity in Vision 4, compared to Vision 1. As
shown in the table, the total hydro capacity is 14% higher in Vision 4 than in Vision 1. THrREShydro

in particular (pump stations etc.) is higher ¥sion 4:under the assumptions firgr een r,the ol u't
system need for flexible generation is higher. Furthermore, the guidelines for the 2030 Visions indicate that
decentralised storage potential could be entered through an increase of therdatgnage capacity.

Vision 4 to non-RES
Vision 1 Total hydro hydro RES hydro
[GW] 35 26 9
January)|
7 p.m. [%0] 14.45% 37.30% 5.24%
[GW] 35 26 9
July 11
a.m. [%0] 1442% 37.27% 5.25%

T 3.2.5.1- Difference of ENTS@& HPP generation capacity in Visi@gnhwith relation to Vision 1
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Vision 4 to
Vision 1 as
part of NGC| Total hydro nﬁ njfs RES hydro
in Scenario B Y
2014
January 7 p.m. [%0] 3.48% 2.58% 0.90%
July 11 am. [%]| 345% 2.55% 0.89%

T 3.2.5.2 Differences of ENTS@& HPP generation capaciin Vision 4 with relation to Vision 1 as part
of total NGC

Table 3.2.5.2 shows the difference of hydro generation capacity as part of net generation capacity in Vision
4 in relation to Vision 1As shown in the tale, the total hydro capacity as part of net generation capacity is
3% higher in Visiod than in Vision 1.

Figures 3.2.5.9 and 3.2.5.10 show the share of total hydro (RES HPPRESOHPP) installed capacity as
part of net generation capacity for eaclirmatny, for Vision 1 and Vision 4 respectively. Similar to the other
(2020) Scenarios, the figures show that the highest ksttaice is expected to be in Norway (90% and 81%)
and Switzerland (82% and 65%), followed by Iceland, Luxembourg, Austria and Méaegith more
than 50 % NGC in HPP.

No hydro power plant
< 10%

O 10% & <3
O 30% & <5
O 50%

F. 3.2.5971 Total HPP installed capacity as part of NGC per country in 2086ion 1 January 7 p.m.
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No hydro power plant
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O 50%

F. 3.2.5.10° Total HPP installed capacity as part of NGC per country in 2088ion 4 January 7 p.m.
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Unavailable Capacity and Reliable Available Capacity

Unavailable Capacity (UC) is made up of four subcategories; aggregatingJdétme Capacity,
Maintenance and Overhauls, Outages and System Services Reserve. In addition to seasonal effects such ¢
maintenance schedules and availability of hydro power, UC is closely linked to variable RES penetration
because of the limited availability of certain primary energy sources.

The first two figures assess the evolution of UC as a part of NGC at both amatesummer reference
points. For 2020, Scenario EU2020 foresees a slightly more ambitious RES penetration level resulting in an
increased percentage of UC.

Comparing January data to July data, higher UC ratios can be observed at the summer refatence po
which is caused by typical maintenance schedules. It should be noted that the selection of the reference
points (11 a.m. in the summer vs. 7 p.m. in the winter, i.e. after sunset) haffeitys the solar
photovoltaic part of nomisable capacity. Trefore the average growth rate of UC in the winter is above

that in the summer because a relative increase of solar photovoltaic NGC was assumed in the generatior
mix.

For 2030 visions, the assumptions on-hgdro RES penetration level range from 35%286 (as a part of
total NGC), while a penetration level of 36% was forecasted by Scenario B for 2025. Therefore some 2030
visions have a decreased level of UC compared to the 2025 forecasts.

In the following part of this chapter, only January figured tdé shown, as the trends are very similar for
the July reference point.

52,00%
—SCENACIO A
50,00% ——Scenario B
® Scenario Eu2020 48,71% =
4&“”6 & \Visionl '
" Vision 2
46,00% Vision 3
45,335
® Visiond a1
44,00%
@
43.24%
42,00%
40,00%
38,00%
36,00%
15 81
[34,00%
% a9 2 5 8 2 8 8 /8 8 3 % 8 " R TR
o o o o o [~ o o o o o o o o o o (=3
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F.3.3.11 ENTSGE UC as a part of NGC, January
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F.3.3.21 ENTSGE UC as a part of NGC, July

Figure 3.3.3 shows the expected growth of Reliable Available Capacity (RAC) compared to NGC in GW.
In line with growing share of UC seen previously, a more moderate increase is expected in RAC than in
NGC, suggesting that only a part of new capacity additis can be relablescapdoityr e d
additiono.
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F. 3.3.31 ENTSOE NGC & RAC forecast in scenarios B, EU2020 and Visions, JarfiGak}

Figure 3.3.4 gives an overview of the components of UC along the different scenarios and visions. The
main driver of the growth of unavailable capacity is clearly 4usable capacity. This category
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encompasseeductions of NGC due to various reasensh asunavailability of primary energy sources

(most characteristic of RES generation), transmission constrairdeaisions on mothballing taken by

power plant operators. Maintenance and Overhauls are expected to increase marginally similarly to the
component System Service Reserve. As a consequence of the gradual modernisation of the fleet, nearly
constant levelsfmutages appear in all scenarios and visions.

Figure 3.3.5 shows the changing structure of UC during the forecasted period of Scenario B, while
aggregated UC and RAC data for the same period and scenario appears in Figure 3.3.6. 85% of the NGC
increasebetween 2014 and 2025 is considered as ¢d@¢spondingo 168 GW); and only a minor part of

15% (equal to 29 GW) can be taken into account as RAC.
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F. 3.3.47 ENTSOE UC forecast, JanuafGW]
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F. 3.3.51 ENTSGE UC mix, scenario B, January
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F. 3.3.61 ENTSGE UC and RAC forecast, scenario B, January 7 pGiV]
Scenario A, Band EU 2020
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When assessing the geographical variation in UC percentages, the following trends can be observed:

At ENTSOE level, only a negligible difference can be foundhe UC ratios of Scenarios A and B
(40.3% vs. 8.M™%), since most countries provided similar forecasts for both scerariesms of
generation mix

At the same time, there are large geographical differences in accordance to the generation mix and
assimed RES penetration. Rapjlowing renewable generation capacity (especially wind and solar)
has a much lower availability factor than other generation types.

Figure 3.3.7 and Figure 3.3.8 compare UC as a part of NGC per country in 2020 for the casaaraisSc

B and EU2020. For Scenario B, values range ff06% (Iceland)to 69.47% (Denmark). In addition to
Denmark, there are other countries with an UC percentage exceeding 50%: Germany (57.7%), Lithuania
(54%, due to mothballed units) and Spain (50.2863$imilar distribution can be observed in Scenarios A

and EU2020.

< 25%
O 25% & <
O 35% & <
O 45%

F. 3.3.71 UC as a part of NGC per country in 2020, Scenario B, January
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F. 3.3.81 UC as a part of NGC per country in 2020, Scenario EU 2020, January

Figure 3.3.9 shows the UC ratios expected in 2025 according to Scenario B. The ENv8fage of UC
can reach 44%, which is 3% higher than the level forecaste@0f26 The projected UC ratios vary
between 5.6% and 72.7% (Denmark).
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F. 3.3.91 UC asa part of NGC per country in 2025, Scenario B, January

Vision 1 and 4

For 2030, Vision 1 (Figure 3.3.10) and Vision 4 (Figure 3.3.11) represepiktiene value$43.2% and
48.7%o0n averaggerespectivelyfor projected UC in accordance with RES penetration assumptions.

In both visions, Denmark has the highest relative UC (67.4% in Vision 1 and 77.2% in Vistiosd)y
followed by Germany (65.1% and 70.5%), as well as Spain and Greece (aboveTh@%jigh FES
penetration assumptions in Vision 4 are also reflected in elevated Unavailable Capacity ratios.
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F. 3.3.107 UC as a part of NGC per country in 2030, Vision 1, January

F.3.3.11i UC as a part of NGC per country in 2030, Vision 4, January
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4. Adequacy Forecast
ENTSO-E wide analysis
Remaining Capacity & Adequacy Reference Margin

Scenario A and Scenario B

Remaining Capacity (RC) shows different trends in Scenario A and Scenario B according to the different
assumptions made for each of théthe expected Remaining Capacity (RC) values for the whole forecast
period are presented in Table 4.1.1 and Figure 4.1.1.

RC[GW] | Scenario | 2014 2015 2016 2020 2025
A 125 124 116 81 21
January 7
p.m.
B 127 129 124 122 104
sy 11 A 180 178 167 144 92
a.m. B 180 182 175 183 172

T 4.1.17 ENTSOE RC for Scenarios A&B

GW

700180 182 175 183
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F 4.1.17 ENTSOE RC forecast, Scenarios AGBW]

RC at an ENTSEE level is expected to be positive for both Scenarios at both reference pointsttiar
entire forecast period. Howevéhere is a continuous decrease in teeel of RC in Scenario Aintil the

end of the forecast period (2026pr Scenario B, decrease in RC can be observed between the years 2015
and 2016and lastsuntil 205 at the winter reference poirih Scenario A, 104 GW of firm generation
capacity is missing in 2@ if the RC level of 204 is judged as an adequate benchmark. Figures,4.1.2
4.1.3and 4.14 show RC as a part of NGC per countBcenario B)n 2015 2020and 203, respectively
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F 4.1.21 RC as gpart of NGC per country in January 2015, Scenario B

F 4.1.37 RC as a part of NGC per country in January 2020, Scenario B
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F 4.1.47 RC as a part of NGC per country in January 2025, Scenario B

In the majority of ENTSEE countries, the share of RC the total NGC is higher than the average
ENTSOE value in 2015.

The highest levels of RC as part of NGC in 2015 aréuremibnurg (39 %) andMontenegro(34 %),
followed by Bulgaria (2 %) andthe Netherland§30 %). The only couniesforeseeing a slightlnegative
Remaining Capacityare Denmark {11 %) and Finland 6 %). In 2020, Montenegro (42 %) and
Luxembourg (39 %) are followed by Bosnia Herzegovina(33 %) and Portugal (31 %) expedhg the
highest share of RC in NG@n the other hand, DenmarkQ %) andEstonia(-3 %) show negative
values.In 2025,Latvia ( 46 % ), followed byBosnia and Herzegoving 34 %)and Lithuania ( 33 % ) are
on the top of RC as part of NGC, while Denmar28 %) and Estonia- 8 %) show thdower negative
values.

Table 41.2 shows the values of RERM for Scenarios A and B for both B¥Ence pointsThe generation
adequacy within thevhole ENTSGE system in Scenario B is expected to be maintained during the entire
forecast period 2017 202 in most of the situationshowever with considerably declining margins,
especially in the beginning of the next decade (2B226) In Scenario A, generation adegyds expected

to remain stable until 2016 at the winter reference point (Figures ahil 4.16). After this yearjt seems
necessary to install some new generating units in order to deal withaated load variations within the
ENTSOE sysem. The amount of additional reliable generating capacity (in order to maintain present
margins) is 47 GW by 2020 and reacloesr 100 GW by 2025.Scenario B retaindecreasing buypositive
values during the whole period at both reference points.
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ENTSCE 2014 2015 2016 2020 2025
MaPL 35 39 40 35 37
Spare Cap 50 51 51 52 52
ScA
ARM 85 90 90 87 88
RCARM 40 34 25 -6 -67
January
MaPL 35 39 40 35 37
Spare Cap 50 51 52 56 60
ScB
ARM 85 90 92 91 96
RCARM 42 39 33 31 7
MaPL 44 48 45 49 47
Spare Cap 50 51 51 52 52
ScA
ARM 94 99 96 101 99
RCARM 86 79 71 43 -7
July
MaPL 14 438 46 49 52
SpareCap. 50 51 52 56 60
ScB
ARM 95 100 98 105 112
RCARM 85 82 78 78 60
T 4.1.2i ENTSOGE RC and ARM comparison for Scenarios ARV
GW
140 129
12 -—_\~~— ----------- . -—-
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F 4.1.51 ENTSGE RC and ARM comparison, Scenarios A&B, January 7 p.m.
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F 4.1.6f ENTSOE RC and ARM comparisoBcenarios A&B, July 11 a.m.

The situation in each country is presented in Figures/ afhd 4.18 below. In most countries, the
difference between RC and ARM is positive.
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F 4.1.71 Remaining Capacity minus Adequacy Reference Margin as a [Reliably Available Capacity
per country, Scenario B, January 2015, 7 .m.

* The Adequacy Reference Margin includes Margin Against Seasonal Peak Load.oksmbpaak load does not occur
simultaneously, this map shall not be understood as a Eurtgedrassessment of adequacy.
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F 4.1.87 Remaining Capacity minus Adequacy Reference Margin as a part of Reliably Available Capacity
per country, Scenario B, January 2020, 7 p.m.

79

ENTSO-EasseL,A Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Tentsoeteu 32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

F 4.1.91 RemainingCapacity minus Adequacy Reference Margin as a part of Reliably Available Capacity
per country, Scenario B, January 2025, 7 p.m.

In 2015, the countries with the highest share of M in their national RAC are Luxemburg43s),
Bulgaria(27 %) and the Netherland27{ %), followed by Latvia (26 %) antontenegra26 %). In 2020,
Luxembourg(39 %), Montenegro(37 %), FYR of Macedonia (35 %and Latvia (32 %) have the highest
values while for 2025Montenegro(36 %), Luxembourg (34 %) andatvia (34 %) lead the list of the
countries with the highest values of R&M as part of RAC.

Denmark has the lowest (and steadily decreasingAREI margin with values 0f37%, -79% and-99%
for 2015, 2020 and 2025, respectivelfe othercountries with the lowest share in 2015 &Rheland (- 20
%), Belgium ¢ 14 %), Serbig-14 %) and Croatia13 %) in 2020Lithuania (45 %), Belgium {18 %) and
Estonia {13 %). Finally, Denmarkis followed by Estonia {35 %), Switzerland(-22 %) and Czeh
Republic €22 %)in 2025

Scenario EU 2020

RC as a part of NGC per country in 2020 is shown in Figurd@hklow.In the majority of the countries,
the share of RC in total NGC is higher than the average ENH 8&lue, remaining positive in albuntries
with the excepon of Estonia, DenmarkndLithuania

The highest levels of RC as part of NGC in 2020 are tlirodauxembourg @8 %), Bulgaria (35 %)
Montenegro (34 %andPortugal(31 %) ; the lowest values are expectedEstonia(- 10 %), Denmark(- 4
%), Lithuania €1 %), as well asCroatia, Germany, Finland, BelgiunNorthern Irelandand Slovak
Republic ( positive values below 5 % ).

< 0%
O 0% & < 1

O 10% & <
O 20%

F 4.1.10i RC as a part of NGC per counfiryScenario EU 2020, reference point January
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As for RGARM expressed as a percentage of Reliable Available Capacity, the highest value also
corresponds to Luxenorg (48 %), followed byFYR of Macedonia(37 %) as well as Bulgaria, Portugal

and Latviawith values between 30 % and 32 The lowest values occur Bgonia(- 61 %), Lithuania(-

50%), as well as Belgiunenmark,CroatiaandNorthern Irelandbetween 18 % and- 11 %).

< 0%

O 0% & < 1
O 10% & <
O 20%

F 4.1.117 Remaining Capacity minus Adequacy Reference Margin as a part of Reliably Available Capacity
per country, Scenario ER020, reference point January
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Regional analysis

Figure 4.2.1: Remaining Capacity minus Adequacy Reference Margin; Scenario B; January 2025

The targedf regional analysiss totake into account groups of countries expected to simultaneously cover
part of their load from imports argktect if problems can arise on a fi&uropean scale due to a lack of
available capacity. No market simulation or grid model simulation is takeadotmnt.

The problem is modelled as a linear optimizatafrcovering the needs of importing countries from the
ones with excess capacity, taking into accouattbundary condition ofatal simultaneous imports and
exports should be lower or equal te thiven limits.

According to the results, the block denmark Germany, Czech Republic arBwitzerland may
simultaneously require import in the winter period under the assumptions®¢e¢hario B in 2029mport
from all countries directly connected to thforementioned group is foreseewjth Germanypossibly
requiring the most imporfThe totalof the RemainingCapacityin the four countries is10.3 GW, whilst
there is amplémport capacity availablen the external borders of the group to cover this amount.

No significant regions or groups of countries are identifiedequiring simultaneous importer 2020 or
for the summer reference point of 2025
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5. Conclusions

The SO&AF 2014 is prepared based input data provided by TS@rationaldata correspondents) from
ENTSGE member countries during January and February 2014. It covers the time period from 2014 to
2030 (depending on the Scenario). Assessment and evaluations have been prepared fenthies @ttil

2025:

1 Scenario EU 202(basedon NREAPS)

T Scenario A’ @onservative Scenadoand

TScenario B ( fABest Estimate Scenarioo ) ;
, as well as four Visions for 2030.

Details and underlying assumptions of the different Scenarios can beifotiredMethodology section of
the report.

Load is expected to increase throughout the entire forecast period in each scenario. The best estimate o
TSOs foresees an approximate annual avegageth of 0.9 % between 2014 and 208®wer in the

initial part of the assessed period and picking up from the end of present deoadifferent assumptions

for 2030 Visions result in a possible annlaald growth rate in the next decade ranging from 0 %.334.

For the entire ENTS@& area, the expected total load growth in Scenario B is approxind@ebxV until

2020 and a further 25 GW by 2028o(npared to the 2@lexpected valugs Montenegroand Slovenia

expect the fastest load increase.

The total ENTSGE Net Generating Capacity (NGC) is also increasing in each scenario. Of all primary
energy sources, the biggest development is reported for renewable energy sources (including renewable
hydro generation). The foreseen increase in RES capacity (regardibesSdfenan) could be expected,

and is a confirmation of continuous investor interest, also promoted by the existing support schemes on a
national or European level. Wind and solar generation are the main drivers of the expected RES installed
capacity gowth, and within wind, offshore installations may increase their share in the 2020s. The total
growth of RES capacity between 204nd 203 in Scenario B i230 GW, which corresponds to6® %

increase (out of which30GW is wind,60 GW is solar, ¥ GW ishiomass, and4dGW is hydro).

An overall decline in fossil installed generation capacity is forecasted for the coming decade. Within the
main category however, géised units are expected to increase their capacity in absolute values as well
This increae is continuous over the assessed period, reganafléss Scenariogxcept Scenario A after

2016) and despiteCyprusis expected to maintaitihe highest ratio of installed capacity foksil power

units as a part of NGCfollowed by thePolandand Hungry. Lignite, hard coal and oil power plant
capacities are decreasing in each scenario.

The report also notes that the generation adequacy is expected to be maintained during the entire forecas
period (in Scenario B and Scenario H) and in each refere@a poin}, however with a considerably
decreasing margin level in the 202@smust be noted however, that undenservativeScenario A, at the

winter reference poirgtat and beyon@020, the level of adequacy becomes negative, underlining the need
for further investments compared to what is confirmed today. When these results are compared to those of
the previousSO&AF 2013, a significant decrease in adequacy levels on atemid time horizon is
observed

m

ENTSO-EasstA Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Teitsoeteu32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

6. National adequacy assessment

Austria

Generating Capacity

Calculations for Scenario B (and partly for Scenario EU 2020) are based on data collected from market
participants for the preparation of the AAPG Ma
Pl an 201360. Due t o rhformeeewablex g sharp irctedase ie wirfd arad sotanvpmwer

plants is expected.

Unavailable Capacity

100 % of wind and solar power plants are treated as unavailable capacity. A part of hydro capacity is also
considered as unavailable due to operating amdranmental constraints. Fossil fuelgavailability
(maintenance and outages) are calculated from historical average data.

Load

The forecast of load in Scenarios A and B is based on the load forecast for the reference scenario of the
NREAP 2010. For Scemio EU 2020 the efficiency scenario of NREAP 2010 is taken into account.

Generation Adequacy

For all scenarios sufficient RBRM is available in the Austrian electricity system.

Interconnection Capacity

The grid projects defDeedl opmeéemte RlAast 202830 Nah dc
20300 are an essenti al prerequisite to integrate
on a high level.
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Import
Capacity
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Bosnia and Herzegovina

RC-ARM
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The Belgian figures refer to Belgiaertitory and reflect the Belgian national figures (including all voltage
levels in Belgium). Furthermore, the reference point for the load figures is based on real measurements
which are supplemented by estimates to ensure 100 % representativeness.
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Generding Capacity

The renewable generation in all scenarios in 2020 respects the renewable energy level in TWh announced
in the Belgian NREAP, but deviates from the installed capacities. The deviation results from taking into
account regional objéiwesregarding the installed generation capacity of wind, renewable hydro and solar,

as well as the current installed generation capacities. The RES installed capacities in 2030 Visiams1 are
requested by ENTSE@ methodologyi the same as those used for 1&o@ EU2020. The RES installed
capacities in 2030 Vision 3 are abructed by prolongation of the growth rate between 2020 and 2019 until
2030 for onshore wind farms, biomass plants and photovoltaic panels. The installed capacity of offshore
wind is setat the maximum offshore capacity taken into consideration in the NSCOGI study for Belgium
for 2030. For rurof-river generation it is assumed that the maximum potential has already been obtained in
2020.

The implementation of the nuclear phasg is takeninto consideration in all scenarios, including the
revision which has been decided on by theefatiBelgian government on 4th of July 2012 postponing the
phase out of one unit by 10 years (1 GW). By the end of 2025 all nuclear units will be phased out.

For the horizon 2032016 it is assumed that no new thermal units will be cosionied and that no
existing large thermal units will be decommissioned or mothballed as a consequence of the strategic reserve
mechanism being set up in Belgium. On top a$ th tender for 800MW of new gas power plants is
assumed for the horizon 2020. For the horizon 2025 (year of the nuclear phase out), new units are
commissioned based on the assumption that generation adequacy at normalized peak load should be
maintained fo Scenario B. The commissioned thermal units are assumed to be gas power plants. For the
Scenario A no new units are commissioned for 2025, since this is too far in the future to be sure projects.
This leads to the fact that Belgium is not adequate irsti@sario for 2025.

Unavailable Capacity

Unavailable capacity will increase over the pdr&D14i 2030, mainly due to a rise in the number of wind
farms, biomass power plants, photovoltaic panels and CHPs included in the net generating capacity, for
which the average unavailability is consider&dis trend will lead to an increase in the volumenof+

usable capacity.

Load
The proposed ENTS@ load methodology is applied.

Elia has numerous loahedding contracts with industrial customditsese contracts are part of the system
services reserve and increase from a contracted volume of 261 MW 3nt@@0O0 MW in 2015No
estimation of the system services needed in 2030 is available, meaning that the level is assumed to remair
the same in 2030 as in 2020.

In the framework of the strategic reserve mechanism demand can play an important role. Siseentén
product, it is difficult to predict what will be the potential for the future. Therefore, this product is not yet
taken into account.

Generation Adequacy

The spare capacity is elaborated on using the proposed ERTS8&hodlogy for an indvidual country.It

is set at 5 % of Net Generating Capachipwever, since the nemsable capacity of wind is determined
using the average historical output profile of wind during January, an additional capacity is taken into
account reflecting the diffence between this average availability and availability of only 10 % for the
installed wind capacity.

The normalied winter and summer peak load is obtained by aggregating the forecasts of the TSO of
individual loads at the different nodes of the transiaisgrid for the different years.
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The margin against peak load does not reflect a peak load which occurs under severe temperature
conditions.

Interconnection Capacity

In this analysis,hte simultaneous import and export capacity is the averagetaimaalis import and export
capacity for the winter 2012/28 [i.e. 3500 MW] The potential import and export capacity increase
associated to the planned interconnection projects is currently under study and has not been included in this
analysis.

As for themarket risk, the hypothesis that 3500MW are available in the surrounding countries, should be
validated by an analysis of the CWE production park. Without that kind of study, Elia has insufficient
indication that increasing the import capacity above tBBORMW, and thus increasing the structural
dependency of production from the neighboring countries, is reasonable.

Bulgaria
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Import
Capacity
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Croatia

Net Generating Capacity
The following assumptions have been made to build Scenario EU 2020:

Data about the plannddstalled capacity of hydro power plants and other renewable energy sources are
taken from the National Renewable Energy Action Plan (NREAP) which was adopted in October 2013:

Till 2020 installation of a new and revitalization of existing hydropower plenfganned, which
would increase the installed capacity of HPP for about 400 MW.

In the year 2020 the installed capacity of wind power plants is planned to be 400 MW.

In the year 2020 installed capacity of the other RES is planned to be 200 MW (100 Midvhass +
100 MW of the other RES).

Data about the planned installed capacity of power plants using fossil fuels are the same as for A scenario.
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The following assumptions have been made to build Scenario B

There is great interest from investors to btildrmal power plants in Croatia, but most of the projects
are currently in the initial phase. For a certain number of thermal units decommissioning is planned
which depends largely on the requirements relating to environmental (air) protection. The total
installed capacity of TPP for B scenario till 2025 is predicted optimistically.

Till 2020 installation of a new and revitalization of existing hydropower plants is planned, which
would increase the installed capacity of HPP for about 400 MW.

In the year2020 the installed capacity of wind power plants is planned to be 700 MW which is more
optimistic than it was predicted in National Renewable Energy Action Plan. In the year 2025 the
installed capacity of wind power plants is estimated to be 1000 MW.

In the year 2020 installed capacity of the other RES is planned to be 300 MW (100 MW of biomass +
200 MW of the other RES) which is more optimistic than it was predicted in National Renewable
Energy Action Plan.

The following assumptions have been made to t&iienario A:

The installed capacity of RES is prepared in accordance with NREAP.

Compared to Scenario B is estimated to lower the installed capacity of TPP of 200 MW in 2020 and
300 MW in 2025.

Visions 1to 4

The period until 2030 will characterize thecreased construction of HPP and other Renewable Energy
Sources with the goal of reducing £€émissions.

Unavailable Capacity

Depending on hydrological circumstances and availability of renewable energy sources (of which the
installed capacity in the amptiof net generating capacity will increase constantly) the constant increase of
unavailable capacity is expected. A contribution to that will also come from the performance of the regular
maintenance works of the generation facilities as well as consnimumease of necessary amount of
System Service Reserve. This trend will be more significant than no usable capacity in old TPP units that
will gradually cease operation.

Load

Load forecast has been built taking into account medium and long term prmgectieconomic growth

rate. Growth of the load depends directly on the industry development and growth of the household
consumption. Significant investments in energy efficiencyeaeected andhat will slow the growth of
electricity consumption.

Spare Capacity

Spare capacity will be in the range of about 5 % of Net Generation Capacity that is from 200 MW in 2013
to expected 300 MW in 2020.

Simultaneous Interconnection Transmission Capacity

The project of new substation Lika will facilitate the connetidd RES. Substation Lika is precondition

for new interconnection with Banja Luka in Bosnia and Herzegovina. OHL 400 kV Banjd Luika will
increase the crodsorder capacity, support market integration, improve the security of supply and support
conwentional generation integration.
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France
20147 20257 Scenario A
General comments

Should no further investments be secure, security of supply should not be guaranteed by 2016, mostly
reflecting the decommissioning of fosfiled capacities not compatible with new emission regulation by
2016.

Net Generating Capacity

The NGC decreases every year from 2014 to 2025. Main hypotheses explaining this result are the
following:

For thermal uris, the implementation of the European directive IED, and the end of special
dispensations to the previous directive (LCPD) for some units, will lead to the shutdown of more than
6 GW of hard coal and oil units between 2014 and 2016, if no additionaldgpgrarorms is done on
existing oil units. The only newnits considered as sure are 1.6 GW nuclear &h&W0/ CCGT.

For the renewable energy sources, the conservative hypothesis is a constant capacity of RES betweer
2014 and 2025 as RES regulation is undach questioning at European and national scale.

Unavailable Capacity

Based on historical data, 70% of the installed wind capacity is considered as unavailable (not generating)
on average in January and 80% in July. 60% of the installed solar capadtysidered as unavailable on
average at 11 AM, 100% at 7 PM in both July and January. A part of hydro capacity is also considered as
unavailable on average due to operating and environmental constraints. Fossilirfaedslability
(maintenance and outag)eare calculated from historical average data.
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Load

The ongoing global economic crisis leads to a slowdown in electricity demand growth, which explains a
downward revision of electricity demand growth in the best estimate load forecast considered in both
scenarios A and B, in |line with the AReferenceo
Adequacy report.

Remaining Capacity

Adequacy Reference Margin has been calculated considering winter period as October to March, and
summer period as Apto September.

Without additional investment®emaining CapacityjninusAdequacy Reference Margwill significantly
decrease from now on to 2025, and security of supply could be threatened as soon as 2016.

Spare Capacity
Considering historical dispeos, 7.5% of NGC is applied.

20147 20257 Scenario B
General comments

Security of supply should be guaranteed until 2016, with an important development of renewable energy
sources capacity, limiting the impact of the retirement of fégeill capacity ovethis timeframe.

Net Generating Capacity

In this scenario, the NGC is globally increasing between 2013 and 2020, contrary to scenario A, with just a
small decrease between 2015 and 2016, due to theeplahosings of thermal units nobmpatible with

IED directives. More oil units are considered to close in 2016 than in the previous edition of SO&AF,
because no upgrade to norms has been done on these units yet.

Scenario B differs from scenario A by these main hypothesises:

For thermal units, 2. GW of CCQA units are expected to be installed between 2015 and 2025.
For the renewable energy sources, in this scenario, an important development of RES capacity is
considered.

Unavailable Capacity

Based on historical data, 70% of the installed wind capacityrisidered as unavailable (not generating)

on average in January and 80% in July. 60% of the installed solar capacity is considered as unavailable on
average at 11 AM, 100% at 7 PM in both July and January. A part of hydro capacity is also considered as
unawilable on average due to operating and environmental constraints. Fossilufiaetgilability
(maintenance and outages) are calculated from historical average data.

Load

The ongoing global economic crisis leads to a slowdown in electricity demand gwavith, explains a
downward revision of electricity demand growth in the best estimate load forecast considered in both
scenarios A and B, i n l ine with the AReferenceo
Adequacy report.

Remaining Capacity

Adequacy Reference Marginas been calculated considering winter period as October to March, and
summer period as April to September.

In this scenarioRemaining Capacityninus Adequacy Reference Marginill decrease from now on to
2025, remaining positiventil 2015, and becoming close to zero in 2016. Even if the security of supply
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should be ensured until 2016, the available adequacy margins will decline between 2015 and 2016, as statec
in the summary of the 2013 update of therfeh generation adequaport:

Spare Capacity
Considering historical dispersion, 7.5% of NGC is applied.

202071 Scenario EU 2020
General comments

This scenario is drawing a high vision for RES development, and a large implementation of efficient energy
saving measures. It ®uilt upon the figures mentioned in the French NREAP, but the installed capacities of
RES are not exactly the same as in that document which has not been updated since its publication back ir
2010.

Net Generating Capacity

In this scenario, hypothesises fossil fuels are the same as in scenario B, considering NREAP does not
cover them.

The development of wind power is consistent with the French NREAP. For solar capacity, as the
development has been quite higher than planned, development should go they®REAP objective.
Thus, in order to stick to political targets, the solar capacity that has been considered in EU 2020 scenario is

the sum of French regional objectives for 2020,
Energy).

Hydropower i s not expected to progress significant]l
NREAP.

The overall volume of renewable is superior to the French NREAP target.

Load

Load is lower than in scenarios A and B, resulting from efficient ersaging measures, consistent with
gener al objectives of this scenari o, in |ine wi

French Generation Adequacy report.

203071 Vision 1

The political context is not favourable to the development of rabhwenergies, mainly due to financial
difficulties and a resolute commitment to scaling back support initiatives: the development of renewables is
slow, and growth in the more cap#atensive segments (offshore wind, marine turbines) is close to zero.

This context is positive overall for nuclear generation, with the operational life of plants extended as far as
possible (around 80% of the plants) in order to reduce the investment requirement.

This scenario is in | ine f ariooffhe 2012 editiow oftthe Frenbhe A |
Generation Adequacy repbrt

20301 Vision 3

The vision 3 differentiates itself with a major commitment to overall dersai@energy management and

a rapid transformation of the French energy landscape.

5

http://www.rte
france.com/uploads/Mediatheque_docs/vie systeme/annuelles/bilan_previsionnel/update _generation_adequacy report_2013

synthesis.pdf
® http://www.rte
france.com/uploads/Mediatheque_docs/vie_systeme/annuellesfisgaisionnel/an/generation_adequacy_report_2012.pdf
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Significant efforts are made to enable the more widespread use of desitenchanagement which also
encourages new electricity uses (heat pumps and electric vehicles, in particular), strong growth in
renewable energies and a significant downsizing in the nucleavifiethe decommissioning of a portion

of the plants arriving at the end of their operational lives.

The economic environment and a marked change in the generation mix require the development of
interconnection capacity.

This scenario is in line for Fnac e wi t h t he AiNew mi xOo0 scenari o o]
Generation Adequacy repbrt
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RC-ARM (Sc. B and EU2020)
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The EU 2020 Scenario is based on the 2013 Gone Green Scenario developed for the UK by National Grid.
Gone Green has bearesigned to meet UK environmental targets ; 15 % of all energy from renewable
sources by 2020, greenhouse gas emissions meeting UK Government carbon budgets out to 2027, and a
80% reduction in greenhouse gas emissions by 2050.

The EU 2020 Scenarioand 8car i o B, the 6Best Esti mat eo, are ic

Generation capacity and load data are all for the National Grid transmission system and do not include
generation connected to lower voltage distidou networks. The data represent around 90 % of the total
GB electricity market.

Generating Capacity

The only new capacity included in Scenario A is that which is already under construction or where the
project is too far advanced to be caled;

Between 2 GW and 3 GW of coal and oil plants will close betw@®dd 2nd 2015 in response to the
Large Combustion Plant directive ( LCPD );

In Scenario A and B for 2014 to 2020 there is a downwards and upwards change of c1GW of gas plant
respectively. These are the net impacts of the closure and opening of gas plants.

No CCS plant on gas or coal generating capacity is built before 2020;

In Scenarios B and EU 2020, 7 GW of offshore wind and 5GW of onshore wind capacity is built
between 2014 and 2020;

There is no significant development of tidal or wave capacity, athreire a significant increase in the
existing hydro or pumped storage capacity.

Unavailable Capacity

For the purposes of this analysis the system services held by the TSO has been included in the Unavailable
Capacity calculation in line with the ENTS®method. This has the net affect that for Scenario B (UK
2013 Gone Green), the Generation Adequacy touches zero in 2015/16. If Scenario B was adjusted in line
with the GB capacity adequacy method in how it treats TSO system services, then the net #iféect is
generation adequacy for Scenario B shifts upwards-BgW. Therefore while 2015/16 has the lowest
generation adequacy for Scenario B, it doesnoét c

m
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Load

There are many different factors, both positive and negative, which affedevieéopment of electricity
demand. However, the net effect of these is a small change in demand between 2014 and 2020.

In Scenarios B and EU 2020 there is an ambitious roll out of domestic heat pumps but not until the
mid-2020s.These pumps are repladingfficient electric resistive heating which leads to a decrease in
eledricity demand;

There are further reductions due to efficiency gains in domesticaappk and the replacement of
incandescent bulbs with low energy lighting;

There is also an imease in generation, although this is not connected to the National Grid transmission
system.

Generation Adequacy

In the GB market there are no national adequacy standards which correspond directly with those being
calculated in this document. There alenming standards to plan the leteym development of the ggsn

and to ensure that adequate Transmission capacity is available. There is no mechanism in the GB market tc
fund generation over and above the reserve capacity that the System Operatotsdontria essence, it is

for the market to provide adequate generation and respond to the relevant market signals.-tetmlong
plans consider the prospective generation projects which could potentially be developed and assumes that
the market responds the relevant signals.

In December 2013 the UK Government introduced an Energy Bill to periawhich, if implemented,

will create a generation capacity market. This market will in turn allow for capacity auctions from late 2014
for the delivery of cpacity in the winter of 2018 / 19. This will result in certain changes to the market
structure detailed above.

Interconnection Capacity

In Scenarios B and EU 2020 there is 3.4GW of new interconnection built to/from GB during the analysis
period.

Greece

Export
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Import
Capacity
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General Comments on all scenarios

All data provided byPTOrefer solely to the system of the mainland and the islands that are interconnected
to it.

For the construction odll Scenarios it is considered that in the year72tie Cyclades islands will be
interconnected to the system of the mainland, while the island of Crete will be interconnected in the year
2021

Comments on NGC

Currently, there are two mechanisms considering new generation in the Greek system: thdrivanket
mechanism and through tenders IBfO to ensure adequacy. The values presented here for years after
2016 are indicative.

The generation license granted to PPC (Public Power Corporation) and recent legislation, allow PPC to
substitute existing old geraging units with new capacity, of the same magnitéethermore, several
lignite-fired PPCunits will have to be decommissioned since they will not be able to comply with stricter
European environmental directives. PR& announced a largeale progra, through which it plans to

install new generating capacity, while at the same time decommissioning old inefficient units (mainly
lignite and oil units) The extent of the decommissioning schedule and the exact timeframe are not clearly
defined. Based othe available information to IPTO at that time, scenarios for the previous SO&AF 2013
2030 were constructed under the assumption that by the year 2020 a total of 3411 MW would be
decommissionedNewer information leads to a considerable deswale of tis decommissioning plan
amounting to a total of 1746 MW by the year 2020, wiiah been taken into account in the construction

of all Scenariogor the current SO&AF 20312030

Scenarios A and B

Due to the prolonged economic crisis and the limited fundfrmyojects through banks no new investments

in thermal units are anticipated up to the year 2020, besides the projects that are already being constructed
or have already been contracted. Due to this, thermal NGC is considered the same in both Scandrios

B.

Considering renewable energy sources, and in view of achieving national set targets for 2020, new
legislation has given strong motivation for the installation of RES, as well as simplifying licensing
procedures. A large number of RES projdwgebeen announced by investors. Scenario A assumes that a
small portion of these will be realized, while in Scenario B it is assumed that a larger portion of these will
be realized (including RES projects on islands that will be interconniectiee time fame examined

Scenario EU2020

Data for constructing the scenario EU2020 has mainly been obtained from the Greek NREAP and its
accompanying Committee Working Paper that provides detailed background information on the
assumptions made. It should be noteamt the Greek NREAP refers to the entire country and therefore all
values have been appropriately scaled down in order to reflect only the interconnected system of the
mainland (and the islands interconnected to it).

Values provided for loads and RES in sago EU2020 are lower than those provided in the previous
SO&AF 2013i 2020 since the interconnection of the island of Crete is expected to be delayed till 2021. In
SO&AF 20132030 this was foreseen to be realized in 2019 and therefore provided vatueslatsedthe

loads and RES of Crete.

Vision 1

Regarding thermal NGC, Vision 1 has been constructed based on the given guidelines. Most new projects
are assumed to be CCGTs.
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On-going licensing procedures and implementation of RES projects indicatghtitavoltaic projects are
realized at a considerably higher rate than anticipated and by the year 2020 the installed capacity of
photovoltaics will exceed the set target of Greek NREAP. On the other hand, the installation of wind parks
does not seem to bproceeding as anticipated. Due to this, installed capacities of wind parks and
photovoltaic have been appropriately altered in order to reflect these trends, while still maintaining the
same set targets of RES generation for the year 2020.

Vision 3
Vision 3 has been constructed based on the given guidelines.
Comments on Unavailable Capacity

The NonUsable Capacity includes mainly hydro capacity (which is reduced due to limited water reserves)
and capacity of wind power plants (an average of 75% of whiobrigisable during the summer peaks).

The water management aims at saving the water reserves to use them at the peak demand and only alon
with irrigation management.

Furthermore, it is considered that solar units do not contribute at the first refeoamo@m Wednesday of
January on the 19th hour).

Additionally, limitation of availability of thermal units due to temperature (heat) is considered for the
second reference point (3rd Wednesday of July on the 11th hour).

The overhauls of the thermal powgants are avoided during periods of high demand. In this assessment a
provisional overhaul schedule of the thermal units has been considered. The overhauls of the hydro power
plants are implemented during periods of low use, that is low water resetoesload periods. Therefore,

the scheduled outages of the hydro power plants do not affect the remaining generating capacity.

Comments on Load

Due to the prolonged economic crisis, growth rate of the electricity demand in Greece has decreased
considerahl, compared to previous years.

Loads provided for every scenario refer to the total demand (loads at the transmission level, as well as
dispersed generation from RES at the distribution level) for the mainland and the interconnected islands.

Scenario A ad B:

Values provided are obtained from the most recent load forecasting studies performed by IPTO and are
considerably lower than the values considered in the previous SO&AF22303

Scenario EU2020

Values provided are obtained from the national NREA® are adapted appropriately in orderafiect

only the interconnected system of the mainland (and the islands interconnectedTtuesg national
NREAP load forecasts have not been updated and therefore are considerably higher that recent load
forecass utilized in scenarios A and B.

Vision 1:

Val ues provided are obtained from t handdre addpted ver
appropriately in order taeflect only the interconnected system of the mainland (and the islands
interconnected to it)

Vision 3:
Values provided are obtained using the methodology provided in the guidelines.
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Comments on RCARM

It can be seen than RC is positive for every year of the studied period, therefore the Greek system seems ftc
be adequate engh and some generating capacity will be available for expader normal conditions.

Despite the lack of new investments in thermal plants and the additional loads that need to be met due to the
interconnection of some islands the RC index remaingivela stable over the years. This can be
attributed to the RES projects expected to be connected to the system.

For scenarios A and B, the index ARM is positive for all the years of the study period, suggesting that
security of supply is likely to beugranteed in most of the situations, while exports may be possible even
under severe conditions. As expected, the considerable-dmale of the decommissioning plan of PPC
units (compared to assumptions made in the previous SO&AF) has improved thecgdedjgators up to

the year 2025.

For the scenario EU2020 the index RBM is also positive, even though higher loads are assumed
compared to scenarios A and B.

Hungary
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Ireland

Generating Capacity

Calcul ations are based on dat a cisldnd @eoeragod Cdpacitym m:
Statement 2012 0 2 3 6 . According to Irelandés National Re
should be generated from renewable sourceB9.2This means that there will be a significant increase in
renewable generation, mostly consisting of wind generation

New market rules {6EM) are currently being developed and should come into force after 2016. At this
time, it is not known what impatihe new market design might have on decisions by market participants to
commission and decommission generation capacity.

Unavailable Capacity

A probabilistic adequacy assessment of the wind generation, which examines historical data over multiple
years, las been undertaken to calculate the appropriate capacity contribution of the large amounts of wind
generation currently installed and due to commission.

Generation Adequacy

Generation adequacy is acceptable up to 2020. However, the impact of new makgt3&EM) on
generation capacity post 2016 is uncertain at this time.

Interconnection Capacity
A second interconnector with Northern Ireland is expected to be commissioned prior to 2020.
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Lithuania
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Comments on NGC

Following the definition of scenario A, no additional fossil fuel generating capacities were taken into
consideration. RES development is obtained by using information from National Renewable Energy Action
Plan (NREAP), Law on Renewable Energy and othes lgoverning the development of RES. EU2020
scenario coincides to scenario A, as new fossil fuel generation is not foreseen and RES development is
based on the same legislation.

For the scenario B few new power units estimated: new Visaginas nuclear plant and new"5unit in

pump storage power plant. Construction of New nuclear is set in National Energy Independence Strategy of
the Republic of Lithuania. RES development is assessed following the actual amount of issued technical
requirements for R& connection to the network.

Decommissioning of old units was evaluated in all scenarios and Visions and is based on information,
provided by generating companies (annual survey performed).

Comments on Unavailable capacity, RAC

Unavailable capacity inades 94% of wind power capacity and 75 % of HPSPP NGC is considered as
unavailable. It is assumed thraaintenance and overhauls will take place during the summer period. During
the period 20142016 the largest PP in Lithuania declared its intentiondpequd maintenance of old units.
Respectively decrease in RAC during this period is visible.

Comments on load

Load forecast is based on GDP growth forecast, as the main factor influencing energy demand is change of
GDRP. It is assumed that load for A, B dad 2020 will be the same.

Comments of RC (sc. A, B, EU2020)

For all three scenarios (A, B and EU 2020) RC becomes negative ir2RQ65eriod (caused by capacity
reduction in Lithuanian PP) and in the end of analysed period (the year 2025). Howevélr| éheania
has enough capacity to cover peak demand (exceptZills period and the year 2025), local generation
costs are not competitive compared with an imported electricity cost (mainly from Russia).

Comments on Transportable/Interconnection capaity (sc. A, B, EU 2020)

In each scenario a new 400 kV double circuit line to Poland (LitPol Link project) and a new 300 kV
submarine cable line to Sweden (NordBalt project) were assumed. Start of operation LitPol Link
interconnection is expected in Decemb2015 and NordBalt interconnection (700 MW capacity) is
expected to be in operation in 2016. Currently Lithuania does not have any connettierCtmtinental
Europesynchronous area
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FYR of Macedonia

Generating Capacity

Macedonian power system currently has low production of renewable sources. 150 MW of wind energy are
expected to be integrated by the end of 2015. The following assumptions wertorogside the following
scenarios:

Scenario A

This scenario takes intaccount the additional necessary investments in generation which are crucial in
maintaining the security of the supply. These inclodey power plants considered as certain and their
commissioning decision can no longer be cancelled. The installed gapadhe type of fuel for 2020 is

the following:

Fossil fuels: 1153 MW,
Renewable sources: 186 MW,
Hydro: 808 MW (of which 76, 4 MW are new).

Scenario B

This scenario iduilt on the basis of the previous scenario, but extended with the future powemiatts
commissioning can be considered as real according to the information available to the TSO and obtained
from multiple sites. The installed capacity by the type of fuel for 2020 is the following:

Fossil fuels: 1383 MW (of which 230 MW from gas plarg aew),
Renewable sources: 239 MW,
Hydro: 1150 MW (of which 479 MW are new).
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EU 202020

This scenario is built on the National Strategy for the utilization of renewable energy sources in the country
by the end of 2020 and an Action plan foriftglementation. The installed capacity by the type of fuel for
2020 is the following:

Fossil fuels: 1383 MW (of which 460 MW from 2 gas plants are new)
Renewable sources: 290 MW, (of which 180MW wind)
Hydro: 1211MW (of which 560 MW are new).

Vision 1 & 2

The general assumptions in this vision is that the economic and the financial conditions are less favourable
compared to the other visions and a consequence of the national governments having less founds to
reinforce the existing energy policies. Furthereyahe absence of a strong European framework is a barrier

to the introduction of fundamental new market designs that fully benefit from R & D in Vision 1.

For Vision 2, there is a strong European framework but due to the economic and financial thetlook
introduction of the fundamental new market designs and R & D expenses it focuses on the cost cutting and
not the goals of the Energy Roadmap 2050. The installed capacity by the type of fuel for 2030 for Vision 1
is the following:

Fossil fuel: 965 MW,
Renewable sources: 295 MW,
Hydro: 1415 MW.

Vision3 &4

The general framework during the construction of these visions is the economic and financial conditions
being more favourable than in the previous visions. For Vision 3 it is assumed an absersteonf a
European framework which is a barrier to the introduction of the fundamental new market designs which
fully benefit from R & D. In Vision 4 the strong European framework introduces fundamental new market
designs which full benefits from the R & Dh& installed capacity by the type of fuel for 2030 is the
following:

Fossil fuels:
Vision 3: 1195 MW (of which 690 MW from 3 gas plants are new),
Vision 4: 895 MW, (of which 690 MW from 3 gas plants are new)
Renewable sources: Vision 3 (464 MW), Visio(i745 MW),
Hydro: 1886 MW for both visions.

Unavailable Capacity

Unavailability capacity is the sum of several valtiest depend on various factors. Generally unavailability

is constant in terms of the poor quality of the fuel. In summer unavailalititpases because thermo
blocks cannot reach the nominal power because of the increased ambient temperature which is a limiting
factor for the thermodynamic cycles. The restriction due to the unavailability of the hydropower regulation

it is taken in to amount because the reservoir is used for irrigation in the sunipzet.of the unavailability

which occurs only in winter is caused by insufficient primary fuel or hydro power plant running low of
intake water. In summer due to the maintenance an unaligilath 200 MW occurs from one of the
thermal blocks. System Service Reserves are variable and are depending on the maximum load and
installed capacity from the fossil fuels.
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Load

Forecasted consumption is a combination of realized consumption20t8|, the planned consumption
according to energy balance until 2018 and the percentage increase in load which is different for each
scenario. The percentage increase in load used for the forecast depends on the growth in the distribution
sector, industrgevelopment and investment in energy efficiency activities.

Generating Adequacy

Generally it can be concluded that for the observed years and scenarios a generation adequacy will be met i
all the new forecasted production facilities are built.

Interconnection Capacity

For the purpose of strengthening of Corridor 10 a new 400 kV interconnection transmission line
SS Shtip (MK)T SS Nish (RS) is planned to be in operation in 2014. A 400 kV interconnection
transmission line SS Bitola (MK) SS Elbasan (AL)s expected to be in operation until 2020, which
project is a part of the Corridor 8. If the construction of TPP New Kosovo is going as planned then a need
of a new interconnection between Macedonia and Kosovo arises.

If the development of the transmissinetwork is following the plan in trusted and reliable way then it can
meet the need of the producers and the consumers of electricity. Thbamasstransmission capabilities
of Republic of Macedonia are such that they can support all the impogpant electricity transactions to /
from Republic of Macedonia, while not interrupting the transmission of electricity across the region.
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Montenegro
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Net Generating Capacity

The Dutch Energy Agreement (so calledergie Akkoordl settled in the summer of 2013 has been taken
into account with regard to thermal generation capacity. The early closing of the oldest coal units will be
effected in 2016 (1.61 GW) and 2017 (1.05 GW), which overrules all present scematdioas a
consequence the NREAP in building scenario EU2020. For all scenarios the new built coal fired capacity
(3.37 GW) will be taken into account while coming on line 2014. All together this results in a net growth of
0.7 GW coal fired capacity in 20land lasting further on.

The installed fossil fuels generation capacity in the Netherlands in the conservative scenario (A) in 2020 is
extending more than 9% in comparison with year 2013 (24.0 GW) towards an amount of 26.2 GW.
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Capacity of gas fired unitsill extend with 1.5 GW. Growth of renewable power in this prudence scenario
limits to 0.4 GW in 2020 (3.4 GW) in comparison to 2013 (3.0 GW).

Scenario B shows an amount of 26.4 GW of fossil fuels generation capacity in 2020, approximately a
growth of 10%in comparison with year 2013. Besides the coal fired units extension of 0.5 GW the capacity
of gas fired units will extend with 1.6 GW. This best estimate generation scenario also includes an
increasing amount of 3.7 GW of wind power capacity towards 6il¥020 and an assumed growth of 3.7

GW of solar power capacity to 4 GW in 2020.

So the NGC in 2020 shows nearly 30.1 GW in scenario A and 37.4 GW in scenario B. For scenario
EU2020 the NGC in 2020 will be 38.8 GW. The 3.4 GW of mothballed gas fired nemitsted by
electricity generation companies in 2013 will decreasing the NGC in 2020.

The EU2020 scenario was primarily based on the Dutch National Renewable Action Plan (NREAP). In this
NREAP the total value of renewable supply was translated into émeuse EU2020 in two separate parts:
11.92 GW renewable capacity by primary fuel capacity and 2.25 GW renewable by secondary fuel
capacity, the latter being biomass in coal fired units. The waste incineration capacity can be distinguished
into renewable gaacity (biogenic fraction) and neenewable capacity (ndsiogenic fraction). The total
amount of wind power in 2020 in scenario EU2020 was estimated 7.8 GW. Other basic principles taken
into account were derived from the best estimate scenario.

Unavailable Capacity, RAC

The difference of the NGC in 2020 in scenario A and B is mainly due to renewable capacity growth (7
GW). Besides maintenance, overhauls, outages, mothballing and system services taken into account, the
reliable available capacity (RAC) talculated very conservative because of the wind capacity factor. The
unavailable capacity in scenario A adds up to 8.0 GW, in scenario B near 10.8 GW and in scenario EU2020
just about 12.3 GW. In all scenarios the Reliable Adequacy Capacity exceed<até 20

Load

The realised electricity consumption rates showing strong correlation with economic growth rates,
including the lasting economic crisis in the Netherlands. The development of load pattern assumptions in
scenario A and B was based on historiaif@s of electricity consumption. The basic assumption for the
load assessment applied in this report is using the historic load pattern on the one hand and the total
assumptions of annual demand on the other hand. The assessment of demand developamamioiAsc

and B will be based on the 'Business as Usual' scenario in accordance with the latest Dutch Quality and
Capacity Plan 2012023 (vww.tennet.el In this BaU scenario demand increases 1.25% till 2021 and
1.0% bgond. For scenario EU2020 the load values were based on the ratio of the electricity consumption
in the energy efficiency scenario of the Dutch NREAP and the SAF B demand, resulting in an average
annual growth rate of 1.75% in this scenario.

Comments of RCand ARM and RC-ARM

Despite the poor development of the NGC in scenario A, this conservative scenario show positive figures
on remaining capacity (RC). The RC 2020 for the scenario A is 7.4 GW in summer times and 5.5 GW in
winter times. In scenario B thedRin the summer period is 11.8 GW and in the winter period the RC is 9.9
GW. Finally scenario EU2020 the RC in summer times is 11.6 GW and in winter times 9.6 GW. For all
scenarios the Adequacy Reserve Margin (ARM) has a range of 3.2 to 4.0 GW in 2020.

Soit might be foreseen that there will be a certain comfortable space for updating the installed generation
capacity by replacing old or insufficient units. This process would be speeded up when the development of
load can be reduced by savings accordinthéeoEU2020 scenario. However, the position of conventional
generation capacity will be more difficult as the spark spread in the Netherlands does not improve in the
medium term in a period of increasing renewable capacity.
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Interconnection Capacity
Extendng interconnection capacities for the Netherlands

In 2011 the BritNed cable operated commercially: a HYDC bipolar installation including 260 km of 450 kV
DC subsea cable between the UK (Grain) and the Netherlands (Maasvlakte) with an increase of 1.0 GW
NTC. This is the first electricity connection between UK and the Netherlands. It is for enhancing diversity
and security of supply for both markets open access for all market parties by explicit auction and market
coupling increase of interconnection capaaityl market transparency.

A new 400kV double circuit interconnection 60 km line between Germany (Niederrhein) and the
Netherlands (Doetinchem) is foreseen in 2016 with increasing NTC as from 1.5 GW as a result of overloads
due to high Nortfsouth power flavs through the auctioned frontier between the Netherlands and Germany
in peak hours of wind Heed. Furthermore, under study is extending the capacity of the present
interconnector between Meeden (NL) and Diele (Germany).

It is to be expected that a folnphase shifter in 400 kV substation of Zandvliet (Belgium) for the benefit of
the Dutch Belgian border will be installed. The interconnection capacity will be extended with 0.7 GW in
2016.

Further on there is COBRA under study for design & permitting92@il new single circuit HVDC
connection between Denmark (Jutland) and the Netherlands via 350 km subsea cable; the DC voltage will
be up to 320 kV and the capacity to 0.7 GW. Need to increase the current transfer capacity for the purpose
of allowing for tre exchange and integration of wind energy and increase the value of renewable energy
into the Dutch and Danish power systems.

Under consideration was NorNed 2: a second HVDC connection between Norway and the Netherlands via
570 km 450 kV DC subsea cabletlviminimal 0.7 GW capacity. Need to increase the current transfer
capacity between both countries as diversity of supply: connection between a hydro and a thermal power
system. At the moment there is no date foreseen.

Northern Ireland

Generating Capacity

Calcul ations are based on dat a cisldnd @eoeragod Cdpacitym m:
Statement 2012 0 2 3 6 . Under the o6Strategic Energy Frameyv
should be generated from renewable sources b§.Zil0#s means that there will be a significant increase in
renewable generation, mostly consisting of wind generation.

At the end of 2015, 510MW of gdsed generation will decommission due to environmental constraints as
set by the Large Combustion Pl&itective. This will put security of supply at risk.

New market rules {6EM) are currently being developed and should come into force after 2016. At this
time, it is not known what impact the new market design might have on decisions by paaticitants to
commission and decommission generation capacity.

Unavailable Capacity

A probabilistic assessment of the wind generation, which examines historical data over multiple years, has
been undertaken to calculate the appropriate capacity coitritaftthe large amounts of wind generation
currently installed and due to commission.

Generation Adequacy

Northern Ireland security of supply is at increased risk from 2016 onwards. The commissioning of the
second interconnector with Ireland will provitbenefits in the longeterm as will restoring the Moyle
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interconnector (connected to Great Britain) to full capacity. However, the impact of new market-rules (I
SEM) on generation capacity post 2016 is uncertain at this time.

Interconnection Capacity

A semnd interconnector with Ireland is expected to be commissioned prior to 2020. The Moyle
interconnector is currently on a partial outage, but should be back to full capacity prior to 2025.
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Generd information about Polish data

Input data on generation and consumption for Scenario Outlook & Adequacy Forecast (SO & AF) 2014
2030 was collected in January 2014. Data for January 2014 reference point is the forecast data.

Generation data for scenarios A and B is based on informationgroducers collectedntil December
2013. Load data in A and B comes from PSE®&s own

Data for Scenario EU 2020 comes from the official Nuclear Polish Program prepared by the Ministry of
Economy dated January 2014. This is mhest upto-date document with forecast concerning generation
capacity and load development up to 2030.

All values in this report are net values.

National representativeness is 100 %.

Generating Capacity

Information on the subject of derogation clafreen LCP and IE directives in Poland

During negotiations on its accession to the European Union (jditegdl, 2004), Poland achieved the
derogation clause from LCP Directive (2001/80/EC), which came into effect in 2008 (fprafd2016

(for NOx). The deogation clause from the Directive means, that the emission limit values will not apply
until January 1, 2016 for S@nd January 1, 2018 for NGor selected power stations and combined heat
and power plants (CHPs). No derogation for power plants igde for dust.

The IE Directive (2010/75/EU) amends the LPCD and the IPPCD and introduces new, more restrictive
limits concerning S@ NOy and dust emissions for power plants as well as for CHPs. It will come into
effect from 2016, although when taking irdocount the derogation described above, the new limits for
NOy emission will be in force in Poland not earlier than 2018, for the same (as for LCPD) producers. The
IED has not yet been implemented in Polish law.

Q
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Main results of implementation of LPCD al#D on generation capacity

The Pol i s h TSO, based on producer sd decl arati on,
conventional thermal net capacity is to be decommissioned as a consequence of the results of LCPD anc
IED entering into force as Wes exceeding the life span of units:

2.3 GW until the end of 2015;

1.3 GW between 2016 and 2DZmainly until the end of 2017,

4.3 GW is to be decommissioned between 2020 and 2030. The decommissioning after the year 2020
are mainly caused by exceedihg tife span of units.

The total decommissioned conventional thermal net capiacRoland till 2020 amounts 3.6 GW §/GW

till 2030). The amount of new conventional thermal capacity depends on how many project submitted to
PSE will be realized. The Psh TSO assesses the level of new capacity until 2020 to approximately 4.5
GW.

Detailed information concerning NGC in SO&AF scenarios

a. Conservative Scenario A

Following the ENTSEE definition, this Scenario indicates potential unbalance owing to a lack of
new investments in the future. For thermal and nuclear power plants, PSE adopted the following
criterion of confirmation regarding the execution of the investment: concluding an agreement (with
subcontractors) by an investor for the construction of a uaitokher generating sources, mainly
wind farms, Polish TSO has utilized the level of the net generation capacity which is to be reached
within a fouryear time horizon.

Taking into account the criteria mentioned above, there are three new commissiothiagrd

units taking into account in this scenarid000 MW of hard coal unit and 2x440 MW of gas (state
as of December 2013). A development of wind generation up to the level of 5 GW installed
capacity is envisaged.

b. Best Estimate Scenario B

NGC in thisscenario is based on information from producers with regard to the investment projects
by generators and takes into account the achievable level of new power capacity assessed by PSE
which amounts to approximatelyX4GW in conventional thermal until 2020bserved differences

in dynamics of increased NGC and reliable available capacity (RAC) result mainly from the
assessed unavailability rate of wind farms. Data in scenario B for the year beginning 2014 are
identical to that for Scenario A.

c. Top down Scené EU 2020

Net Generating Capacity data in EU 2020 is based on one of scenario from the official Nuclear
Polish Program prepared by the Ministry of Economy dated January 2014. This scenario is taking
into account conservative assumptions for nuclear ppleerts development as the result of other
new investments, especially coal power plants.

d. Bottomup scenario Vision 1 and 3

PSE S.A. decided to not change data in Vision 1 and 3, already provided to Pan European Market
Modelling Database for TYNDP 2014, be coherent with this document. The single exception is

the decrease of nuclear NGC b% GW in both Visions 1 and 3 as the result of more conservative
conditions for nuclear power plants development. In details there is:

The level of capacity and gen@rg sources structure are prepared according guidelines for
Visions construction, means mainly: higher level of CO2 emissions prices in Vision 3
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comparing to Vision 1, which causes, that more gas / less coal projects are took into
consideration in Visio 3;

Higher GDP in Vision 3 comparing to Vision 1, which causes higher load as well as more
new capacity (other than fos&ilel) in the system in Vision 3;

35% more RES in Vision 3 comparing to Vision 1.

e. Top-down scenario Vision 2 and 4
These Visions are lltby ENTSOE on the basis of Vision 1 and 3. For Poland the differences are:

Higher load inVision 2 compared to Vision 1;

Much higher lad in Vision 4 than in Vision 3;

Extremely difficult to implement increase of RES in vision 4 comparing to Visiohh8.
increase amounts approximately 100%. It is necessary to underline that the level of renewable
sources provided to Vision 3 is already very optimistic in PSE point of view.

Load

The forecast yearly peak load (as load at reference point + margin ageisshal peak load), taking place
during the winter seasogrows as follows:

a. Inscenario A and B, there is35%

b. In scenario EU2020, there iS%

c. In Vision 1, there is 8%

d. InVision 3, there is the same increase as in@02 1.8%

All above values carern yearly peak load, which will take place during the winter season. The growth of
summer peak load (meaning morning peak load during the period between June-Angjust), is higher

than that for winter season by approximateKfe. All comparisons @& made on the basis of forecast for
scenario B in 2013.

Generation Adequacy

To make results comparable, the same way for calculation details of unavailable capacity and Adequacy
Reference Margin was used in all scenarios and for all reference points.

1. Unavdlable capacity

Elements of unavailable capacity and short description:
a. Nonusable capacity:

average factor of unavailability of onshore wind generation is 90¢@ffshore there is 90%
as well;

average factor of unavailability of solar is 100% in Janueigrence point and 90% in July;
technological limitation of production in combined headl power plants (summer season);
restrictions owing to cooling water temperature in certain thepoaler plants (summer
season);

limitations owing to transmission network capacity constraints causedghytémperature
(summer season);

increase of the heat production in combined hedtpower plants (winter season);

part (ca. 40 %) of pump storage total itagility is treated as nonsable (usage of hydro
power determined by duration of peak load in winter season).

b. Maintenance and overhauls:

Long- and midterm level of maintenance and overhauls were taken into account.
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c. Outages:

forcedoutages;
outages owindo unexpected faults during the start of the unit withirgoimg maintenance
process.

d. System Services Reserve:

PSE sets the level of primary reserve according to ENES@quirements and secondary
reserve at the level of the potential outage of lardestent in the system (bus bar, unit). Both
reserves are kept in conventional thermal system power plants.

2. Remaining capacity / Remaining Capacity minus adequacy reference margin

I n both TSO0O6s S-ARMfarydars 2024, 2016 dnd B016 is¥@me, because
until 2016 no differences in commissioning are forecasted. Beyond year 26ARRG s negative

for all scenarios in all reference points, however system may be balanced using importable capacity

of interconnections.

a. Scenario A

RC-ARM in this Scenario significantly decreases, particularly after the year 2015. This results from

the decommissioning caused by the LCP Directive and IE Directive coming into effect as well as

the |imitation of unitsd | if e epaterthdyean20¥4: t hr ee

first two in 2016, third in 2020).

b. Scenario B

After the tweyears decrease of R&RM in this scenario there is stagnation until 2020 forecasted,
because additional two big (2 x c.a. 830 MW) hard coal units are planned for comimgsgion

2020 comparing to scenario A. Also bigger increase of RES is taken into account than in Scenario
A. Beyond year 2020 except for increase of RES only single nuclear unit in 2025 (c.a. 1500MW) is

forecasted (it will be first nuclear unit in PolandheBe commissionings are not enough taking into
account the growth of load and decommisionings in this period, s@FRR will decrease again.

c. Scenario EU 2020

Both load and NGC values in Scenario EU 2020 are similar than in Scenario B, thus meaning that

RCand RCARM in 2020 are very close to Scenario B values.
3. Spare Capacity

Polish TSO assumes 5 % of NGC.

4. Margin against Seasonal Peak Load

For Poland the representative season for winter comprises December, January and February (peak

load takes place betweé&rp.m and 6 p.m).

For summer it is the period between June andAwigust with a daily peak load at 1:15 p.m. The

time of occurrence of this peak load justifies the choice of the representative months for the

summer period. Indeed, statistically speakimgfore and after this summer period, the daily peak

loads take place in the afternoon. The calculation of Margin against Seasonal Peak Load is based on

statistical data and its value is constant for the forecast period.

11¢

ENTSO-EasstA Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Teitsoeteu32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

Simultaneous Interconnection Transnission Capacity (SITC)

PSE follows a single coherent vision of crmsder interconnection development, and therefore the values
presented in Scenario A are the same as in Scenario B, EU2020 and 2030 Visions: 1 andaBe Hisre

no differencedvetween NTC in 2030 Visions: 1 and 3. Data for Vision 2 and 4 includes additional projects,
which could be analyzed.

NTC T [MW] 2014 [2015 [2016 [2020 |2025 [2030 2030
PSE farecast forscenarios: & B, EU 2020, Vision 1 and Vision 3 Wisions 2, 4
PL->DE ICZISK ® doovs00 ™ [4omrm00® 40000 |2500 3000 3000 3000
DE/CZISK® -~PL 0 0 0 500 2000 2000 2000
PL->SE 100 100 100 600 500 600 600
SE-»PL 500 500 500 600 500 600 §00
PL>UA® 0 0 0 600 500 600 £00
UA-=PL 220 220 220 220 220 220 820
PL->LT ¥ not applicable 0 1000 1000 1000 1000
LT->PL * not applicable 500 1000 1000 1000 1000
PL<>Balticarea =~ not applicable 800
PL<->Normdic area =¥ not applicable 700
PL export 500/1000  [500/1000  |S00/1000  [4700 5200 5200 5500
PL import 320 820 1320 2520 4420 4420 5720
Crossbor der interconnections dev(sthteoas ofdanuary 2004) Januar

1) Values presented in the taldre NTC values forecastedyigarly horizon at peak time. State as of
January 2014. Capacity offered to the market may differ from values shown above.

2) PSE gives aggregated data for the whole synchronodBEPCZ/SK profile.

3) Winter/summer season.

4) Radial ®nnection using 220kV Zamo$obrotvir line at the moment.

5) Backto-back connection.

6) Additional projects (which could be analyzed) as the result of building ENE 8 down scenarios:
Vision 2 and 4.

Changes in Simultaneous Interconnection TransmissioadtgSITC) indicated for:
2016:

New 400 kV double circuit line Alytuk g k b u i | d Haback iw Alytus S (BICTK
2020:

Physical phase shifter installation in substations connected Polish andnGarstams (synchronous
profile);

Change in the voltage level for the Krajifkerraden line from 220 kMo 400 kV (synchronous
profile);

Improvements of internal grid in Northrepart of Polish system (P&E);

Installation of B2B beteen Poland and Ukraine (RLA);

Realization of secondage of PLLT connection (PLLT).

2025
Third line between PL and DE (synchronous profile).
2030 (Vision 2 and Vision 4)

Possible projects (asynchronous connection).
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Portugal

Generating Capacity

The Portuguese electricity system is currenobigracterised by high penetration levels of renewable energy,
supplying in 2013 more than 57 % of total electricity consumption. The Portuguese strategy for energy
development leads to an important growth of RES, mainly based on wind generation. Faetlsehage

been set for 2020, considering new pumptage hydro, wind and solar generation development.

Scenario EU 2020 is based on national energy policy drivers defined by the Portuguese government.
Estimations under Scenario B support the same eonlaif the Portuguese system. Main developments
include the development of renewable energy sources until 2020, particularly wind power, reaching 5300
MW as well as 3280 MW of new large hydro power plants (2660 MW equipped withipgimjhe
capacity instlled in pumpesstorage hydro power plants, that adds extra 1100 MW between 2020 and2025,
along with the development of new interconnections, is of absolute tamger to successfully
compensating the volatility of intermittent generation from wind andrsbdlew alreadylicensed CCGT

units total a capacity of 1,766 MW.

In Scenario A, a conservative approach is used, meaning that no further generation capacity is assumec
beyond the current system, except thosesdday firm known investments. Given thibgre are no new
thermal units considered until 2020 despite the decommissioning of the largest coal power plant (in 2017).
However, 1900 MW of new (alreadigensed) large hydro power plants are assumed along with some
development of renewable energy mms (185 MW), wind power included, and other snenewable

sources (120 MW).

Unavailable Capacity

Expected NorlUsable Capacity is obtained from probabilistic adequacy studies, accounting for the
variability of Wind energy, Hydro and other ndispatchableenergy sources, such as thermal RES, CHP
and Wastes.

Concerning Outages, the largest generation unit installed in the Portuguese system is assumed.

System Services Reserve is defined in order to face load forecast uncertainties and interconnection capacit
forecast uncertainties.

Load

The energy consumption forecast is based on estimations enablingaomple wi t h t he r evi
Action Plan for The Energy Efficiencyo. This pl a
of 5 % of cansumption in 2015 and 10 % in 2020. No Load Management is assumed.

Generation Adequacy

In the calculation of the Adequacy Reference Mar@iRM), Spare Capacity results from probabilistic
adequacy studies which account for load supply in 99 % dfithations. According to the last four years

of demand data, Margin Against Seasonal Peak Load is assumed to be 6 % and 4 % of peak load on the 3r
Wednesday of January at 7 p.m. and the 3rd Wednesday of July at 11 a.m., respectively.

In every analyzed soario, RCARM always remains positive.
Interconnection Capacity

The Iberian Electricity Market (MIBEL) requires interconnection capacity in order to enable the required
market energy exchanges, in both directions and with limited grid congestions.

REN andREE have been developing several projects (internal reim@mes and interconnections), which
have allowed for the improvement of the interconnection capacity between Portugal and Spain from 550
850 MW in 2003 to 1,800 2,000 MW in 2011.
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Despite th$ great increase, significant congestion still exists. To overcome this congestion, several
investment projects, including two new 400 kMeirtonnections, are in progress. REN and REE have a
common goal, namely to increase the NTC value to a rangewfcd)000 MV8).

The lberian Peninsula has a very low interconnection exchange capacity with the rest of-ENTISO
reinforcement of the Spaifrance intercamection will allow for an improvement of the quality and safety
of supply, the growth of enerdgyade between the Iberian Peninsula and the rest of ENE.30will also
allow for a greater and more efficient integration of renewable energy into the Iberian Peninsula system.
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8 For system adequacy purposes, Simultaneous Interconnection TraosrGiapiacity is based on 80 % of expected NTC between
Portugali Spain.
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Spain

Definition of Scenarios
Best estimate scenarig0142025)

Overthe last yearglectricity demand ceased to increase as a result of the effects of the global economic
and financial crisis. The demand in 2013 is at 2005 level, and a significant increase is not foreseen in the
short term.

In the long term, energy is expected to grdva aate of 2% (y/y) in the best estimate scenario. The peak
demand is expected to reach 55 GW in January 2025 under severe conditions, in the best estimate scenario

The forecasted evolution of installed generation capacity ipeénesular Spanish elicity systemup to

2025 is driven mainly by RES power, in particular solar and onshore wind. Some 3 GW of hydro units
(mainly pumping hydro) are expected to be installed in the period up to 2025. Also, additional thermal units
are expected to be installeshortly after 2020 in order to comply with adequacy standards (coverage
index=1.1). Taking this into account the overall net generating capacity is forecasted to be 16% higher in
2025 than today.

In the data presented it is supposed that these additmital will be gaduelled but the decision on
installing new power and the actual technology finally chosen will depend on the agents of the electricity
market. It is worth to note that the actual decommissioning of coal power plants will depend on the
application of the European Directive 2010/75/EU. Alpolitical decisions regarding the life extension of
nuclear units will be very relevant in terms of adequespecially beyond the 2020 horizon.

EU 2020 scenari(?020)

This scenario is defined based the official Spanish NREAP. Given the recent regulatory changes
regarding RES, the forecasted installed capacities for renewable energy in this scenario might be
overestimated.

2030 Visiong2030)

Data for the 4 different ENTS@ Visions are presented itis report. Firstly, Visions 1 and 3 are
generated as a botteap view of the individual TSOs, following however a common framework given by
the definition of these Visions.

Vision 1: a conservative path is followed in terms of RES, together with a mimigrowth in
electricity demand.

Vision 3: in this high RES scenario thestalled wind power is expected teach 49 GW in 2030,
including some offshore facilities. Solar energy (both PV and CSP) is also expected to grow up to 37
GW in 2030. Along withhe expansion of RES, backup technologies such as pumping and peak units
will also increase Regarding hydro generatiomew pumping units are expected that will add a
capacity of3.8 GW when compared to 2020. These projects, along with the developmerivof n
interconnections, are of utter importance to effectively integrate the expected renewable power in the
electrical system, which is a strategic objective for3fistem Operatceind is in line with the energy

policy objectives set by the European Comniiss

Visions 2 and 4 are defined as 4pwn visions, taking into account that a common European effort is
made in order to progress towards a truly unique European Market and to achieve the RES objectives.
These visions are derived from Visions 1 andelpectively; apart from the p&t) approach, these
visions differ from the bottorup visions in the sense that there is an increased electrification of the society
(vg more electricity usages, electrification of transport), that and therefore eleckeitignd is higher than

in the corresponding Visions 1 and 3.

G
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Vision 2: thanks to a more pd&lJ) vision of the European generation system, new interconnections
will be built that will reduce the necessity of peak power plants when compared to Vision 1.

Vision 4: there is a favourable so@oonomic framework that, together witlew electricityuses,
makesthis Vision to havethe highestelectricity demandSince he highRES objectives are reached in

a panEU optimized contexta great amount of solar powisrinstalled in Spain where insolation is
high. Accordingly, new hydro pumping units are installed to cope with the variability of RES, and new
international interconnection lines apeilt that will enable an integration of the Iberian Electricity
Marketin the European Electricity Market

Generation adequacy

The demand coverage studies are based in the demand forecast studies carried out by Red Eléctrica. Fror
these studies, values for annual energy and annual peak demand are forecasted, valueddfiag wik

evolving needs of the generating equipment to nieetdemand and tmaintain the securitgndquality of
electricity supply.

Methodology

The methodology is described in the SOAF document. Regardincpttwaton of norrusable capacity,
these are tle most important assumptions taken iatoount

Thermal forced outage rate: available thermal capacity aitrageprobability of 95% has been
considered

Dry hydro conditions: significant nemsable hydro capacity resulting from lack of watertlie
reservoirs

Wind conditions: available wingroduction exceededlith a probability of 90% has been considered

Solar PV power is considered unavailable in the winter peak. Solar CSP is considered partly available
thanks to the contribution of heat stgein tanks of melted salts and the possibility of bapkwith

fuel.

Interconnection Capacity

The Iberian Peninsula has a very low interconnection ratio with France, which is currently of just 1.1%
(import capacity with respect to installed capacityf)e benefits of the development of the Sgaiance
interconnections include the improvement of the quality and safety of supply, the growth of energy trade
between the Iberian Peninsula and the rest of ENES® both directions, as well as also allowiag
greater and more efficient integration of renewable energy intilbénian peninsular system.

The increase of the transmission capacity not only to France but also to Portugal, in the framework of the
Iberian Electricity Market, is of great importaniceterms of market integration and also regarding system
adequacy and operational issues. Two new SPaitugal interconnections are expected to be
commissionedbefore 2020 thawill raise the NTC between Portugal and Spain to 3 GW.

A new interconnectiotine to France through the Eastern Pyrenees, whose commissioning is projected for
2014, will allow doubling the actual NTC between Spain and France (and hence with the rest ofENTSO
system). In the longer term a new interconnection through the Bischys@uber studyand it is expected

to be commissionelly the 2025 horizon; it would allow reaching the exchange capacity objective of 4
GW,; however, this will not be sufficient to fulfil the 10% objective of the European Union.

Q
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7. Methodology for Scenario Outlook and Adequacy Forecast

System Adequacy

System adequacy of a power system is a measure of the ability of a power system to supply the load in all
the steady states in which the power system may exist considering standard conditions. Within the ENTSO
E Scenario Outlook and Adequacy Forecast, esgsadequacy is assessed by means of Generation
AdequacyAssessment.

Generation adequacy of a power system is an assessment of the ability of the generation on the power
system to match the consumption of the power system.
Geographical Perimeter

System dequacy in ENTSEE is analysed at 3 levels:
9 individual ENTSGE member countries;

9 regional blocks;
1 the whole ENTSCE.

Figure7.1. ENTSGE member countries

12¢

ENTSO-EasseL,A Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Tentsoeteu 32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

Forecast Scenarios

As longterm forecast is subject to a high level of uncertainty and considering that it can take several years
to build only a new power plant, two botteap generation scenaridsave been developed help in
assessing the range of uncertainty and evialy#terisk for the security of supply over the coming years.
Besides these scenari@sscenario EU2020 compatible with the 3 x 20 objectives of the European Union
(EVU) has been developethe purpose of which is to determine the generation outloole e and
conventional generation) which is necessary to reach the EU’s 2020 targets. Scenario EU2020 has therefore
been built on the todown principle using National Renewable Energy Action PINKREAP) as a
reference for renewable energy sources laad determination. Fossil fuels” forecast is envisaged to be
built on the similar national documents reflecting the EU 2020 targets on the field of energy.

For the 2030 time horizon, due to the uncertainties of suchteng forecasts, a differempproach is

taken; data in this 2@ledition of SO&AF is collected fofour distinctively different Visions, with the
assumption that the actual future evolution of the assessed parameters shall safely lie between the pathway
of the two visions.

Net Geneating Capacity and the related primaryergysources breakdown as well as unavailable capacity
are built in every country according to these generation scenarios.

Conservative Scenario or Scenario A

This bottomup scenario shows the necessary additionadstments in generation to be confirmed in the
future. These are crucial in maintaining security of supply, if it is not already maintained.

This scenario takes into account the commissioning of p@wer plants considered as sure and whose
commissiormg decision can no longer be cancelled (power plants under construction before the data
collection or whose investment decision has been notified as firm to the correspondent company).

As far as decommissioning is concerned, the most likely shutdownwsdrpgaants expected during the

study period should be considered. Official notifications cannot be the only source for this estimation.
Therefore, an assessment of decommissioning based on additional criteria such as technical lifetimes is
recommended.

Load forecast in this scenario is the best national estimate available to the TSOs, under normal climatic
conditions. It is estimated according to technical, economic and political assumptions, especially on
demography, economic growth and energy efficigpaljcy. This scenario is not used to further specify

grid development as part of the Ten Year Network Development Plan.

Best Estimate Scenario or Scenario B

This bottomup scenario gives an estimation of potential future developments, provided that sigaréks
give adequate incentives for investments.

This scenario takes into accouhné generation capacity evolution described in Scenario A as weliuas

power plants whose commissioning can be considered as reasonably credible accordingdortagoinf
available to the TSOs. Demands for grid connection by a producer cannot be the only source for this
estimation. Therefore, an assessment of the likeliness of the projects, based on reasonable regional
economic considerations of generation projémtsnstance, is expected in this scenario. Decommissioning

and load should be treated as in Scenario A.

This scenario is an important assumption to further specify grid development in the Ten Year Network
Development Plan.

® http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm
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EU2020 Scenario

This topdown scenario provides an estimation of potential future developments, provided that
governmental targets set for renewable generating capacities in 2020 are met.

This scenario is derived from the EU policies on climate change and is based on nationaatigdte
NREAP" or equivalent governmental plan for renewable energy development if no NREAP applies. It
takes into account the renewable generating capacities and electricity consumption mentioned in this plan.

A similar approach in the EU 2020 Scendddaken as well as in the fossil fuels category meaning that
respective national policies/documents dealing with the future of fossil fuels generating units in the views
of the EU 2020 goals are taken into account. If no such documents are availdble,th¢ T SOs 0 est
is requested.

This scenario is an important assumption to further specify grid development in the Ten Year Network
Development Plan andoes not impose any limitation with regard to further possible renewable energy
generation devefament.

2030 Visions

The year 2030 is used as a bridge between the European energy targets for 2020 and 2050. The aim of th
2030 visions approachod should be that the pathw
in the range described by the visionsailetl below.

The visions are not forecasts and there is no probability attached to the visiersis also no adequacy
analysis associated with thefrhese visions are based on previous ENTES@nd regional market studies,
public economic analyses aeglisting European documents.

This is a markedly different concept from that taken for the three scenarios urfiil 3Zh aim to
estimate the evolution of parameters under different assumptions, while the 2030 visions aim to estimate the
extreme valuesetween which the evolution of parameters is foreseen to occur. This conceptual difference
is also stressed by the different presentation on graphs throughout this report.

The two bottorrup (Visions 1 and 3) and the two tdpwn scenarios (Visions 2 adj are presented in

this document, focusing on the extreme values of each parameter and explaining differences where
appropriate The values used for calculations are based on théeBapean Market Modelling data used

for TYNDP 2014;however, data was updated where deemed necessary due to changes since the PEMMDB
data collection in Q4/2012.

®values in the SO&F report might differ slightly from the original ones in NREAP, after their refinement through the
communication between the ministries and TSOs to define the data delivered in accordance with general guidelines. The
modifications are needed for variomsons: Values in the SO&AF document refer to net generation and net consumption
while those within the NREAP refer to gross values, NREAP is based on energy instead of power values, NREAP includes
the whole country (including islands) while SO&AF may reéfemainland only, and so on.
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Vision 1: ASlIlow progresso

Economic and Market

The gener al framework of this Vision 1 ASIlow prc
less favourable than in Visions 3 and 4 and, as a consequence, national governments have less money t
reinforce existing energy policies. Furthermdre absence of a strong European framework is a barrier to

the introduction of fundamental new market designs that fully benefit from R&D developments. Moreover,
the opting for parallel national schemes regarding R&D expenses also result in a situaiermajor
technological breakthroughs are less likely due to suboptimal and repeated R&D spending.

Since no reinforcing of existing policies occurs, carbon pricing (e.g. the EU Emissions Trading System,
carbon taxes or carbon price floors) remains at suldvel that base load electricity production based on

hard coal is preferred to gas. Carbon and primary energy prices could be based on the current policies
scenario of the IEA in their WEO 2011. This means that countries with a lot of hard coal iengegjy
generation portfolio are likely to be net exporters.

Demand

There are no major breakthroughs in energy efficiency developments (e.egsdalgeleployment of micro
cogeneration or heat pumps as well as minimum requirements for new applianoesdndldings) due to

a lack of regulatory push. There are also no major developments of the usage of electricity for transport
(e.g. largescale introduction of electric pltig vehicles) and heating/cooling. As a consequence, electricity
demand is expeed to grow at a slower rate than in the other visions (e.g. the growth rate of electricity
demand could be negative here). Furthermore, no effort is made, through an adaption of the market design,
to use the demand response potential that would allowalhaghifting the daily load in response to the
available supply.

Generation

The future generation mix is determined by national policy schemes that are established without
coordination at a European level. Due to a lack of financial resources anductimistdelays due to
permitting issues, the generation mix in 2030 fails to be on track for the realization of the energy roadmap
2050. If the energy objectives 2020 were only realized in 2030, the need for additionapbzagpacity*

in 2030 would thememain at the same order of magnitude as that currently estimated for 2020. This back
up capacity is likely to come from gas units, since demand response potential and additional hydro storage
are not significantly developed in this vision. However, duth¢olimited size of the baekp capacity, the

need for flexible base load capacity remains reasonable and it is not likely that gas will push out hard coal
for base load electricity generation.

This vision also takes into account a growing public oppwsitd nuclear, despite it being a laarbon
technology, in the aftermath of the Fukushima Daiichi nuclear disaster. Nevertheless, the vision permits
deviations if this is in line with the current national view. In general, it is assumed that the financial
community maintains its refusal to invest in this technology on a merchant basis and that teehnology
specific support schemes are not likely. The less favourable economic and financial conditions also result in
the assumption that commercial deploymerit€arbon Capture and Storage (CCS) infrastructure beyond
the planned demonstration plants are not realistic.

Grid

Distribution grid and transmission systems connected as today. There is a certain amountetdgiice
demand and smart communication dimapdistributed resources to balance the RES fluctuation. However,

" Besides the need for badk capacity, other criteria also need to be taken into consideration when assessing how much
dispatchable thermal generation should be assumed in a particular visions, e.g. the yield of retum &asenbination of
running hours at full load and price mark ups allowing capital recovery.

13C
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it is assumed that this does not fundamentally change the load pattern. The impact of electric vehicles is
also assumed to be negligible in this Vision (no commercial breakthrough diegaoigrid connections).

Vision 2: AMoney rul eso

Economic and market

The gener al framework of this Vision 2 AMoney r
less favourable than in Visions 3 and 4 and as a consequence national govehaveness money to
reinforce existing energy policies. However there is a strong European framework but due to the economic
and financial outlook the introduction of fundamental new market designs and R&D expenses focuses on
cost cutting and not the goaléthe Energy Roadmap 2050.

Since no reinforcing of existing policies occurs carbon pricing (e.g. the EU Emissions Trading System,
carbon taxes or carbon price floors) remains at such a level that baseload electricity production based on
hard coal is prefrred to gas. Carbon and primary energy prices will be based on the current policies
scenario of the IEA in their WEO 2011. This means that countries with a lot of hard coal in their energy
generation portfolio are likely to be net exporters.

Demand

The breakthrough in energy efficiency developments (e.g. large scale deployment ctager®ration or

heat pumps as well as minimum requirements for new appliances and new buildings) and the development
of the usage of electricity for transport (e.g. laggale introduction of electric pliig vehicles) and
heating/cooling focus on possible economic benefits. As a consequence the electricity demand is expected
to grow at a higher pace than in visiontesemBl ow
uses of electricity more than compensates the realized energy efficiency improvements. Furthermore, the
demand response potential is partially used to shift the daily load in response to the available supply,
because it allows a saving on bagkcapacity and it is cheaper than storage.

Generation

The future generation mix is determined by a strong European vision that faces a lack of financial resources
and construction delays due to permitting issues that result in a delay in the patheaiz&tion of the

energy roadmap 2050. If the energy objectives 2020 are only realized in 2030 than the need for additional
back up capacity in 2030 would remain at the same order of magnitude as that currently estimated for 2020.
Since there is a Europe@ommon energy framework the need for bapkcapacity will be lower than in
vision 1 ASI ow pumapadtyis likelyamncdmetfrbn demahdaresgonse as much as
possible since it is cheaper than building additional gas units or stanapés ision we can assume 50%

of the maximum demand response capacity of 10% is used. This vision takes into account that no
technology is preferred and that they compete with each other on a market basis with no specific support
measure. Furthermore, @bonisation is only driven by carbon pricing (no additional policies are assumed

if carbon prices are too low to ensure a lower usage of coal fired units) and an assumption of public
acceptance of nuclear. The European subsidies for the demonstrdli@$ @t fultscale are intensified in

order to speed up the successful commercial deployment of CCS infrastructure.

Grid

Distribution grids and transmission systems connected by an advanced monitoring, control and
communication link. Distribution grids bew® active [bidirectional electricity flows]. The option of a
potenti al bidirectional e n eta-ggryi dedx cohran\g2G wa g hr ot ah

vehicles is partially developed. Electric vehicles are assumed to be flexible on chadgingoad is
partially adapting to generation possibilities.
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Vision 3: iGreen transitionbo

Economicand market

The general framework of this Vision 3 AGreen tr
more favourable than in Visions 1 a@dand, as a consequence, national governments have money to
reinforce existing energy policies. However, the absence of a strong European framework is a barrier to the
introduction of fundamental new market designs that fully benefit from R&D developniemteermore,

the opting for parallel national schemes regarding R&D expenses also result in a situation where major
technological breakthroughs are less likely due to suboptimal and repeated R&D spending.

Since there is a reinforcing of existing energyiges, carbon pricing (e.g. the EU Emissions Trading
System, carbon taxes or carbon price floors) reaches such levels that base load electricity production basec
on gas is preferred to hard coal. Carbon and primary energy prices could be based orstie@ati) of

the IEA in their WEO 2011. Gas is likely to push out hard coal for base load electricity generation. This
means that countries with a lot of gas in their energy portfolio are likely to be net exporters.

Demand

Efforts in energy efficiency developments (e.g. lasgale deployment of micrcogeneration or heat
pumps as well as minimum requirements for new appliances and new buildings) and the development of the
usage of electricity for transport (e.g. lasgmale introduction of electric plugn vehicles) and
heating/cooling are intensified to minimize the ecological footprint. However, these are developed in the
current market frameworks. As a consequence, electricity demand is expected to grow at a highan pace t
in Vision 1 ASlIlow progresso and Vision 2 fAMoney
uses of electricity more than compensates for the realized energy efficiency improvements and is intensified
through additional subsidies. Furthere, the demand response potential is partially used to shift the daily
load in response to the available supply, because it allows a saving enpbeakacity and it is cheaper

than storage.

Generation

The future generation mix is determined by fafaational policy schemes that are on track to realize the
decarbonisation objectives for 2050. However, it will be at a higher cost than it would be in the case of a
strong European framework, since more bapkcapacity is needed. The need for baplcapacity for
intermitted renewable energy sources in Europe could be substantially more than the bapacity?

needed for the realization of 3x20 objectives. This means that although demand response potential is usec
(50% due to no fundamental charigemarket design), the majority of the additional bapkcapacity in

2030 would come from gas units, since additional ways of central hydro storage are not developed due to a
lack of a strong European framework. This vision also takes into account thi@gmublic opposition to

nuclear power, although it is a lewarbon technology, influenced by the aftermath of the Fukushima
Daiichi nuclear disaster. Although the vision permits deviations if this is in line with the current national
view, it is assumedhat the financial community generally maintains its refusal to invest in nuclear
technology on a merchant basis and that technedpggific support schemes are not likely. The absence of

a strong European framework results in the assumption that corahugpioyment of CCS infrastructure
beyond the planned demonstration plants is not realistic.

Grid

Distribution grid and transmission system connected as today. There is a certain amountedgircce
demand and smart communication, enabling distribteésources to balance the RES fluctuation. However,

it is assumed that this does not fundamentally change the height of the daily peak. The impact of electric
vehicles is an augmentation of the load duringpaf@k hours.

“iPower Perspectives 2030: on the road to a decarburizat
5 times more backip capacity (http://wwwoadmap2050.eu/attachments/files/PowerPerspectives2030_FullReport.pdf).
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Vi sion 4: iGreen revolutionbo

Economic and market

The gener al framework of this Vision 4 fAGreen r
are more favourable than in Visions 1 and 2 and as a consequence national governments have money t
reinforce existing energy policie§lajor investments in sustainable energy generation are undertaken.
Furthermore, a strong European framework makes the introduction of fundamental new market designs that
fully benefit from R&D developments more likely. This also allows R&D expenses tptimired so that

major technological breakthroughs are more likely.

Since there is a reinforcing of existing energy policies carbon pricing (e.g. the EU Emissions Trading
System, carbon taxes or carbon price floors) reaches such levels that baseldaitygieotiuction based

on gas is preferred to hard coal. Carbon and primary energy prices will be based on the 450 scenario of the
IEA in their WEO 2011. Gas is likely to push out hard coal for baseload electricity generation. This means
that countries wh a lot of gas in their energy portfolio are likely to be net exporters.

Demand

Efforts in energy efficiency developments (e.g. large scale deployment of-coigemeration or heat

pumps as well as minimum requirements for new appliances and newgsijldind the developments of

the usage of electricity for transport (e.g. large scale introduction of electrieinplaghicles) and
heating/cooling are intensified. Furthermore market designs are adapted in such a way that the highest
energy savings areombined with the highest substitution to electricity. As a consequence electricity
demand i s expected to grow at hi gher pace than
introduction of these new uses of electricity more than compensates dliedeenergy efficiency
improvements. These new usages are intensified through additional subsidies. Furthermore the demand
response potential is fully used to shift the daily load in response to the available supply, because it allows a
saving on backip capacity and it is cheaper than storage.

Generation

The future generation mix is determined by a strong European vision that is on track to realize the
decarbonisation objectives for 2050 at least cost. The need foupazdpacity for intermitted remwables

in Europe could be substantially more than the haxrlkcapacity needed for the realization of 3x20
objectives. However since there is a European common energy framework the need-fqr bapkcity

wi || be | ower t han i nThi¢/means that beSidegiterdensand raspgorsa ®terttial o |
that is fully used, central additional hydro storage is built in Scandinavia, the Alps and the Pyrenees and the
remaining additional back up capacity in 2030 will come from gas units. This visianitdakeaccount that

no technology is preferred and that they compete with each other on a market basis with no specific support
measure. Furthermore decarbonisation is only driven by carbon pricing (no additional policies on top of
carbon pricing are asswnl) and assuming public acceptance of nuclear. The European subsidies for CCS
to develop beyond demonstration are intensified in order to speed up to successful commercial deployment.

Grid

Distribution grids and transmission systems connected by an advamoaitoring, control and
communication link. Distribution grids become active [bidirectional electricity flows]. That configuration
allows increased reliability, efficient management of peak demand. Furthermore, the configuration reduces
required backup generation capacity, increases environmental sustainability and reduces CO2 emissions,
fully accomplishing requirements of the Roadmap 2050 milestones. The option of a potential bidirectional
energy exchange wadgtrhi dtoh eo rg rV Rd@lgaipwehictesds!fdly developed.
Electric vehicles are assumed to be flexible on charging and generation side. Load is adapting to generation
possibilities.
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ENTSO-EasstA Avenue de Cortenbergh 100 A 1000 Brussels A Belgium A Teitsoeteu32



SCENARIO OUTLOOK AND ADEQUACY e n t S O@

FORECAST 2014030

Data Definitions

Adequacy Reference Margin:The part of Net Generating Capacity thaowd be kept available at all
times to ensure the security of supply on the whole period each reference point is representative of.

Load Management:Load Management forecast is estimated as the potential load reduction under control
of each TSO to be dedied fromload in the adequacy assessment;

Load: Load on a power system is the net consumption corresponding to the hourly average active power
absorbed by all installations connected to the transmission grid or to the distributioexghidling the
pumpsof the pumpesestorage stations. "Net" means that the consumption of power plants' auxiliaries is
excluded from the Load, but netwddsses are included in the Load:;

Maintenance and Overhauls:This category aggregates scheduled unavailabiligeakrating capacity for
regular inspection and maintenance.

Margin against Seasonal Peak LoadThe difference between Load at the reference point and the Peak
Load over the season (summer or winter) the reference point is represesitativeerves to ebend the
results from the single reference point to the whole investigated period.

Net Generating Capacity (NGC): The Net GeneratingCapacity of a power statioris the maximum
electrical net Active Bwer it can produce continuously throughout a long pleaboperation in normal
conditons.0 Net 6 means the difference between, on the
alternator(s) and, on the other hand, the auxiliary equipment load and the losses in the main transformers of
the power station.

Remark:If the lowest voltage levels are not considered for load which is net of generation on these
voltage levels, then the generation connected to these lowest voltage levels should not be reported.
In this respect, the National Representativeness iigléixe estimation of the percentage of the
national value which the collected data are representative of. As generation adequacy is based on
the comparison of national load and generation, National Representativeness of load data and
generation data shalibe identical in order to make the generation adequacy assessment reliable.

Remark: The National GeneratingCapacity of a country is the sum of the individualeNGenerating

Capacityof all power stations connected to either the transmission grid oidnigution grid.Sum of the

individual net generating capacity of all power stations connected to either issiosnor the distribution

grid;

Non-usable capacity Aggregaté reduction of the net generating capacities duevddous causes,

including, bu not limited to

Limitation due to intentional decision by the power plant operators
Power stations in mothball which may becammissioned if necessary
Power stations bound by local authorities which are not available for interconnected operation
Power stations under construction whose commissioning is scheduled for a certain date, but
capacity is not firmly available because of delays or retrofitting
Power stations which are converted to other fuels or which are equipped subsequently with
desulphurizatn and denitrification plants
Power stations in test operation
Unintentional temporary limitation
Power stations whose output power cannot be fully injected due to transmission constraints
Power station in multiple purpose installations where the elatygenerating capacity is reduced
in favour of other purposes such as heat extraction in combined heat and power plants for instance
Temporary limitation due to constraints, like power stations in mothball or test operation, heat
extraction for CHPs
Limitation due to fuel constraints management
Nuclear power stations in stretolat operation
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Fossil fuel power stations
Power stations with interruptible fuel supply
Power stations with poor quality fuel, like unfit coal

Limitation reflecting the averagevailability of the primary energy source
Hydro powerstations
Run-of-river power stations with usual seasonal low upstream water flow
Tidal power stations
Storage power stations subject to usual limitation such as limited reservoir capacity, power
lossedue to high water, loss of head height or limitation of the downstream water flow
Wind power stations;
Photovoltaic power stations;
Geothermal power stations,
Power stations with output power limitation due to environmental and ambient constraints
Limitation due to other external constraints
Hydro power stations with water flow regulation for irrigation, navigation, tourism
Power stations with output power limitation due to environmental constraints
Power stations with output power limitation due to extetimermal conditions

Outages:This category aggregates fordethat is, not scheduledunavailability of generating capacity.

Reference PointsReference points are the dates and times data are collected for:

Data collected for the hour H are the averagjele from the hour H to the hour H.

2 annual reference points are defined in the SO&AF report:

The 3rd Wednesday of January on the 19th hour (from 18:00 CET to 19:00 CET)
The 3rd Wednesday of July on the 11th hour (from 10:00 CEST to 11:00 CEST)

Reliably Available Capacity (RAC): Part of National Generating Capacttyat isactually available to
cover theLoad at a reference point;

Remaining capacity (RC): The RC on a power system is the difference between the RAC and the Load.
The RC is the part of thdGC left on the system to cover any unexpected load variation and unplanned
outages at a reference pgint

Simultaneous exportabléimportable capacity: Transmission capacityvailable for exports/imports
to/from otherControl Areas.

Remark:It is calculaed taking into account the mutual dependence of flows on different profiles due to
internal or external network constraints and may therefore differ from the sum of NTCs on each profile of a
Control Area or countrySITC values are potentially different atvery reference pats on all time
horizons

Spare Capacity The spare capacity reflects the additional capacity which should be available on a power
system to cope with any unforeseen extreme conditions. It comes in addition to system services reserves
and margin against seasonal peak load.

Remark:Spare Capacity should be sufficient to cover a 1% risk of shortfall on a power system, that
is, to guarantee the operation on 99% of the situations considering random fluctuations of Load and
the availability of generation units. Since load/supply sevengliions of individual countries are

not likely to occur at the same day and time, Spare Capacity for a set of countries (regional blocks
or whole ENTSGE) will be expressed in the SO&AF report as 5% of Net Generating Capacity.

System services reserveThe capacity required to maintain the security of supply according to the
operating rules of each TS@ corresponds to the level required one hour before real time (additional short
notice breakdowns are already considered in the amount of outages).
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Time of Reference:Time in the outlook reporis expresseas the local time in Brussels;

Unavailable Capacity. The part of Net Generating Capacity which is not reliably available to power plant
operators due to limitations of the output power of power pladtisough a power station can theoretically
generate electricity from its total installed power, this is not actually the case in real life for the several
causes, some of which are listed below.

Scenario Outlook Methodology

Further to an extensive presaiion of the generating capacities, consumption and load in the 3 scenarios
plus thebottomup national030 visions with emphasis on the most significant figures, comparisons could
be made between these scenarios.

When comparing Scenario B> Scenario EQ020, the difference is shown between the amount of
investments considered as likely by the TSO based on known projects, with the investments needed to meef
political targets for development of renewable energy according to the National Renewable Etiergy Ac
Plan or equivalent governmental plan.

When comparing Scenario 8 Scenario A, the idea is to show the difference in generation investments
which have already been decided, with the amount of investments that is considered asdikelgdedy
the TSO.

Adequacy Forecast Methodology
Power Balance

Power balance calculations concern specific time points and various perimeters, and aim to assess adequac
referring to the following indicators:
1 Reliably Available Capacity (RAC)

1 Remaining Capacity (RC)
1 Adequacy Reference Margin (ARM)

The relation between these three parameters is illustrated in the figure below.

A System Services Reserve A
Capacity
Net Generating v
Capacity
. Spare Capacity
Remaining Adequacy
Capacity Reference Margin against
Reliably Available Capacity Margin Seasonal Peak Load

Figure 7.3: Schematic depiction of adequacy methodology
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Reliably Available Capacity

Reliably Available Capacity on a power system is the difference between Net Generating Capacity and
Unavailable Capacity.

Unavailable Capacity is the part of Net Generating Capacity that is not reliably available to power plant
operators due to limitati@nof the output power of power plants. It is calculated by addingUsatnle
Capacity, Maintenance and Overhauls, Outages and System Services Reserves.

Reliably Available Capacity = Net Generating Capacityi Unavailable Capacity
Reliably Available Capacitis the part of Net Generating Capacity which is actually available in the power

system to cover the load at a respective Reference Point in normal (average) conditions.
Remaining Capacity

Remaining Capacity on a power system is the difference betweabRelvailable Capacity and Load at
reference point.

Remaining Capacity = Reliably Available Capacityi (Load 1 Load Management)

Remaining Capacity is the part of Net Generating Capacity left on the power system to cover any
unexpected load variation andplanned outages at a Reference Point and in normal (average) conditions.
Remaining Capacity is calculated in the SO&AF report including Load Management, which increases the
amount of Remaining Capacity.

Adequacy Reference Margin

Adequacy Reference Margis the part of Net Generating Capacttyat should be kept available at all
times to ensure the security of supply on the whole period each referende pgfimesentative of. It serves

to assess generation adequacy in most of the situations.

Adequacy Rference Margin in an individual country is equal to the sum of the Spare Capacity and the
Margin against Seasonal Peak Load.

Adequacy Reference Margin = Spare Capacity + Margin against Seasonal Peak Load

Adequacy Reference Margin in a set of countries (egional blocks or the whole ENTSE) is estimated
as the sum of the two following terms:

8§ Sum of all individual Margin against Seasonal Peak Load values (Bg EHN ER As
peak loads are not synchronous in all countries, this sum is overestimating the actual Margin
against Seasonal Peak Load of the set of countries.

§ Spare Capacity of the set of countries ( 8 B: "E€ #An) This is estimated as 5% of
Net Generating Capacity of the set of countries. For this reason, Spare Capacity of the set of
countries may be different from the sum of all individual Spare Capacity values.

Adequacy Reference margin for a set of countries is then given by following formula:
12 - B -A30, mtvB .'#

n is the total number of countries within the block of countries for which ARM is
calculated:;

SCi s the abbreviation for ifSet of Countor i e
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ICi' s the abbreviation for Al ndi vi dual Coun

Generation Adequacy

Generation adequacy is assessec&mh of the individual countries, for regional block(s) identified within
the ENTSGE system and for the whole ENT S

Messages deriving from the assessment of generation adequacy may differ depending on the Scenario tha
i s under anal yisviesd. Skoern aff Con sAer vtahte act ual neled f
power is identified (or just the need for confirmation of projects that are not yet firmly engaged). Regarding
i BeEsstt i mat ed Scenario B, it i sexpectedteche franchn BENOSED a d e ¢
point of view. A similar assessment for the EU 2020 scenario is conducted to establish whether the| 202020
objectives and generation adequacy are compatible.

Generation adequacy forecast on power systems is assessecdeéréce points through the Remaining
Capacity value which is calculated under normal conditions.

When Remaining Capacity is positive, it means that excess generating capacity is available in the power
system under normal conditions.

When Remaining Capagiis negative, it means that the power system is short of generating capacity under
normal conditions. Generally, this shall be interpreted as a potential deficit of generating capacity on power
systems if no investments in additional generating unitsleceded from now on until the analysed time
horizon.

If the absolute value of a negative Remaining Capacity is lower than Import Capacity, it is likely that the
full amount necessary to meet load can be imported. However, on the contrary (absoluté neduadive)
Remaining Capacity being higher than Import Capacity does not necessarily call for additional transmission
capacities, as many uncertainties are present to size the adequate import capacity. These are not considere
within this report, but witim Regional Investment Plans and the Ten Year Network Development Plan.

These assessments are applicable to individual countries, regional blocks and the wholeEENTSO
Seasonal Generation Adequacy Forecast imost of thesituations

Generation adequacy farast on power systems is then extended to comprehend seasonal peak load as well
as the occurrence of severe conditions. This is achieved through the comparison of Remaining Capacity and
Adequacy Reference Margin.

When Remaining Capacity is equal to orhég than Adequacy Reference Margin, security of supply of
power systems is likely to be guaranteed in most of the situations. Some of the excess generation capacity is
likely to be exportable to other systems, even when severe conditions on both demangpnaides

occur.

When Remaining Capacity is lower than Adequacy Reference Margin, it means that the power system is
likely to be relying on imports when facing seasonal peak load and/or severe conditions. Generally, this
shall be interpreted as a pdiah deficit of generating capacity on power systems if no investments in
additional generating units are decided from now until the analysed time horizon.

The (absolute value of) Remaining Capacity minus Adequacy Reference Margin being higher than Import
Capacity does not necessarily call for additional transmission capacities, as many uncertainties are presen
in sizing the adequate import capacity. These are not considered within this report, but within Regional
Investment Plans and the Ten Year Netwbevelopment Plan.

When assessing the generation adequacy of regional blocks or whole ENT&S©@omparison made
between Remaining Capacity and Adequacy Reference Margin still provides indications about potential
surplus/deficits of regional blocks amehole ENTSQE, as well as further eventual needs to additional
investments in generating assets.
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Regional analysis

As a new approach towards the intermediate level of adequacy assessment (i.e. between the national an
panEuropean level), a simplified aptisation study is carried out, identifying possible groups of countries
relying on imports, instead of splitting the system according to the ENG $gional groups. This new
philosophy allows for a better identification and assessment of bottlenetiessystem, since the group(s)

of countries analysed are chosen based on actual calculation results instead of forming regional groups first
and performing regional assessment within thedefned country sets.

The above mentioned optimisation study @&séd on the Remaining Capacity reduced by Spare Capacity.
Note that Margin against seasonal peak load is not taken into account in these calculations, as the peak loat
does not occur simultaneously in all countries. The optimisation attempts to covecdssary import of

all countries that have a negative 8C value, from those having a surplus of generation (positive RC

SC). During the calculation, sum of crdssrder flows is minimised, thus showing whether the required
simultaneous imports of neighliing countries are physically feasible and there is sufficient surplus
available in other countries. This approach does not take into account market conditions. Both simultaneous
and petborder transfer capaciti€as in SO&AF and PEMMDB data entered bstional correspondents,
respectivelyjare observed in the calculation as boundary conditions.

The regional analysis is based on both reference points, data of S&nario

The results of the assessment and further details and explanations on the idgnatifgd) of countries
requiring simultaneous imports are provided in paragraph 4.2.

Other important facts/information

All input data for this report have been provided by the TSOs (and their respective correspondent), on a
national basis, for the years12l) 2015, 2016, 202@®025and 2030 (depending on the scenario, see table
below). Any other years depicted in graphs or shown in figures are calculated as linear extrapolation and
are only estimations. The Data collection processrwasn Q1/2014

ol eDC";‘; 2014 2015 2016 2020 2025 2030
Scenario A X X X X x
ScenarioB X X X X X

Scenario .

EU20

Vision 1 «

Vision 2 "

Vision 3 «

Vision 4 "

Furthermore, data provided for the time period after the year 2020 should be considered as having quite a
high level of uncertainty. It is caused by data availability/unavailability to the respective TSO, along with
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