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1. Introduction

ENTSOE adopts and publishesonam n u a |  BanteriOsitlodk hnel Sufinmer Reviewo as required
by Article 8 of the EC Regulation n. 714/2009

These shofterm adequacy reports focus on exploring the main risks identified within a seasonal period,
highlighting the possibilities for neigouring countries to contribute to the generation/demand balance in critical
situations.These reports consider uncertainties such as climatic conditions and outages, as well as other risks
incurred by the system including the evolution of load, {owthag@ment, generation capacities, and stability
issues. It also provides an overview of the main events which occurred during the previous [semather

The purpose of these repoissto provide a platform for information exchange amongst TSOs, promote
discission on transparency, and inform stakeholders on the potential system risks so appropriate decisions
can be made on topics such as maintenance schedules, postponement in decommissioning, and stakehold
awareness about levels of adequacy.

The Winter Outlook Report will present the summary of the national or regional power balances between forecast
generation and demand on a weekly basis for the winter peoiodl December 2014 wWeek 49) to 19 April

2015 (veek16). Note that the period dhe assessment in the report is prolonged in order to include two reference
points after Easter weekend, which in a number of countries proves to be very relevant for downward analysis.
More information regarding referenceoipts is provided in Section 8 Methodologyi and in the
guestionnaires & template folder

The SummerReview covers the periddom 1 June (veek23) to 20 September 2014Week 38). It outlines
the main events during the previosismmey according to TSOs, with reference to security of electricity
supply (i.e summerconditions, power system conditions, as well as availability of interconnections).

The purpose of thisreportisto s ent TSOsd6 views on any matters
forthcomingwinter period. It alscseekgo identify the risks and the countermeasures proposed by the TSOs
in cooperation with neighbouring countries, whilst also assessing theifiys&ib neighbouring countries

to contribute to the generation/demand balance if required.

I n addition, throughout this period, an assess me
order to provide a level of confidence regarding the effetintermittent generation such as wind and solar
onsystem operatiotor this assessment, two reference points are used, aiming at identifying situations where
excess inflexible generator output exceeds overnight minimum demandangngdossible downwe
regulation issues in a low lodchighrenewable RES in-feed situation (typically a sunny weekend day).

In order to harmonise as far as practicable the assumptiorariableenergy sources, bearing in mind the
inherentdifferences between countrjgw/o different approaches are appligdhile the individual country
analysis includes the data provided by the TSOs in order to take into account eacld cspetifjciies, the
Pan Europeamegional asessments include a harmonised probabilistic approsing a Pan European
ClimateDatabas&(PECD).

ENTSOE has taken into accourgcommendations frod CE R 6 s o phepneviaus Summer Outlook

report byproviding the evolution of the main results and values compardmbse of the previous year. Also
improvements on spare capacity and data regarding export capacities for downward regulation analysis have
been included.

1 hitps://www.entsoe.eu/extranet/kt/browse.php?fFolderld=14733
2 Datafrom Technical University of Denmark
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2. Executive summary

The winter outlook analysis, carried out by ENTFEOshows thain generaEurope has sufficient generation
for both normal and severe demand conditions. While various countries may require imports to cover the
expected demand, cross border capacity is expectedhodity sufficient to accommodate them.

Under severe conditions, v&ral countries need imports to fulfil their peak load throughout the winter:
Albania, DenmarkFinland,Hungary Latvia, FYRO MacedoniaPoland, Republic of SerbeéandSweden

Furthermorethe situation in the coming winter could be potentially stresseertain periods for the Belgian
system.Due tosafety issuegwo nuclear units (14 MW) are shut down during the whole winter period.

In addition a third nuclear unit (D38 MW) is out of service at least until the end of 2014. Currently it is
planned to return into service at the start of 2015. As a consequence Belgium will remain dependent on
importswhole winter long

In France and Belgium, measures have been putaitepghcluding contracteemergency load reduction
measuresndcontractedstrategic reservan order to mitigate potential adequacy risks for coming wiiter.
detailed study carried out by TSOs and Regional Security Coordination Initiatives revealgisehahe
expectedharticularsituation for next winter,dditional countermeasuresragionallevel might berequired

to ensure a secure operation of the power sysiemTSOs of the CWE region have therefore put into place
the necessary extraordinamopedures in order to mitigate the potential risk for next winter.

Globally, the total installed generation capacity throughout Europe continued to be increasing over the past
few years; thigs dueto additional renewable capacity that is being commisgio®pposed to this trend is

the increasing pace at which classical generation capacity is being mothballed or decommissioned. This
evolution clearly indicates a fundamental change in the way power systems will have to be operated in the
future, which willonly intensify the need for cooperation between TSOglamdxtension of their electricity

grids.

I n addition, throughout the winter peuttoassessdhe iido\
constraints generated by an excess of renewahkeragion and classical inflexible generation when load is
atalow level. This could occur on weekend nights (characterized by low load and high wind and inflexible
generation) or also on weekend daspeciallyin casef high PV generation

Thepresenteporthighlights the fact that during certain weeks over the winter it may be neceseapptb

excess inflexible generation in various countries. Furthermore, in some countries it might even be required
to reduce excess generation as a result of ficgerit cross border export capability. For example, the
combination of high renewablesfeed and inflexible generation in Germany, the Netherlands, Romania and
Denmark could lead to high exports to all surrounding courdtibe overnight reference jmbs. Curtailment

may become necessary under certain conditions in Ireland, Spain and Portugéihttegtmterconnection
capacity. Around the daytime reference point, Ireland, Italy and Romania may have to export some of its
generated power to neighlming systems during lowoad periodsBasedon the minimum NTCs provided,

not all excess energy can be evacuated from Germany, and thus measures could be required to limit the
generation surplus

Energy security stress tegtave been performeatlring the summeby all Member Statesipon requesof

the ECandin order to assess the impact of Ukraine/Russia gas disruption and the possible mitigating
measures that eadiember Statesould take in this context A specific part of this report dealgith the
impactsof a potential gas disruption from Ukraine/Russia each countryas reported bythe TSO.
Nevertheless it 6s worth noticing that at the time of c
adeaf to secure gas for Ukraineand ultimately also for Europe.

SECDGENER published its final Communication on the short
for a possible disruption of suppl i es COM(20l4) 634liral, Beuasels dur i
16.10.2014http://ec.europa.eu/energy/stress_tests_en.htm

4 http://europa.eu/rapid/pressleaselP-14-1238 en.htm
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On 20 March2015 a solar eclipse will passverthe Atlantic Ocean between 07:40 and 11:50 UCT (068:40
12:50 CET) and the eclipse will be visible across Europe. The reduction in solar radiation, in case of clear
sky, will directly affect the output of the photovoltaics (PV) and for the first time this is expected to have a
serious impact on the secure operation of the European power dgdt€®OE has established a task force

to investigate the possible countermeasunetudinglead time for preparation and activatisauesas well

ason which level of commitment (European wide or on national base) these measures could be used.
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3. Methodology

3.1. Towards a new ENTSO-E Adequacy Methodology

The integration of large amountd RenewableEnergy Sources(RES) the completionof the internal
electricity marketas well amew storage technologies, demand side response and evolving policies require
revised adguacy assessment methodologies.

ENTSOE is thereforewvorking to improveits existingadequacymethodology with a special emphasis on
harmonised inputs, system flexibilitpé interconnection assessments.

Over the past months, ENTSE has promotech broad and transparent discussion around the new
methodologieson the shortmid- and longterm with externalstakeholdersAn inaugural workshop on
ENTSOE adequacy assessment took place on Wednesdapri&®014 in BrusselsFollowing the first
workshop, ENTSEE held a seconBublic Stakeholder Consultation workshopJune2014, focused on the
methodology proposal, and opened a public consultation frodul§4o 19September.

ENTSGE has reeived important feedback and comments during this consultation period. Generally the
stakeholders acknowledged the proposed tang¢hodology and the comments received focused mainly on
the methodology that will bappliedfor the adequacy assessmettis, assumptionsiradeand models to be
implementedor the assessmegdind the need for increastdnsparency and further detaifatshould be
published by ENTSEE, so all stakeholders can effectively contribute to developing this methodaltiggr.
Increased focus is on economic feasibility of generation assets in relation with adequacy assessments.

ENTSGE publishel the final \ersion of thehreeconsultation documents together with the answers to the
comments fronstakeholderon the ENTSGE website ori4 November 2014.

3.2. Source of information for Winter Outlook and Summer Review report

The ENTSOGE Winter Outlook 201415is based on the information provided by ENFE@embers during
September Octoberon both a qualitative and quantitative basis in response to a questionnaire which has
been extended in order to increase the level of detdite analysis performed. Irpe s ent s TSOs 6
regardng any national or regional matters of concern regarding security of supply and/or inflexible generation
surplus for the comingwinter and the possibility of neighbouring countries to contribute to the
generation/demand balandesach respective ENTSE member in critical situations. The questions mainly
referred to practices as well as qualitative data sent by TSOs in order to present country forecasts on a
common basis.

TheSummerReview report is prepared on the basis of tfiermation given by ENTS@& members through
a questionnaire in order to present the most important events occurred durisgntimerperiod in
comparison to the forecasts and risks reported in th&lasmerOutlook. The TSOs mainly ansveetif
their resgctive power system experienced any important or unusual events or conditions dwsurgriies
period as well as the identified causes and the remedial actions take

3.3. Dataused for the regional analysis

An extensive regional analysis was also added to thekwallin percountry analysign the methodology of
seasonal outlookd he aim of this investigation is to assess whether the country based adequacy still remains
fulfilled or is even improvedhenaEuropean scale is taken into account. In otherds it assesses whether

the combination of countries with alectricalsurplus and interconnection capacities between countries will

be adequatat certain points in time to allow the countries with a gdi@raleficit to import the electric
powerneeded

A synchronous point in time was used for all countries to allow for a meaningful analysis when determining
the feasibility of cross border flows. Before starting the data collection, and using Europeacahisad

5 https://www.entsoe.eu/nevesents/events/Pages/Events/SeeSiakeholdeiVorkshopAdequacy
Methodology.aspx?EventWorkshopld=150
6 hitps://www.entsoe.eu/nevesents/announcesgnts/announcementschive/Pages/News/ENTSB Assessmendf-the

AdequacyMethodologyConsultationis-Releasedaspx
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data, a study was conducted to identify the most representative synchronous time for covering the global
European peak load wminter. It was concluded that Wednesda®;0D CET most closely represents this
situation, and therefore data wagjuested from TSOs for this time point. With regards to the regional
analysis, thdollowing datafrom the data collection spreadshegis used as input

theRemaining Capacity fanormal andsevereconditions;

simultaneousmporting and exporting capacity;

a best estimate of the minimuiet Transfer CapacityNTC) values towards and from individual
neighbouring countries.

In addition, across the period of assessment for thewietdr, any Eur opean fAdownwar
where excess inflexible geragor output exceeds demand are investigated. Similar to the peak demand
analysis, it provides an indication which countries require exports to manage inflexible generation. Indeed,
this involved an analysis of their ability to export this energy to neighibg regions that are not in a similar
situation. The reason for this analysis pertains to the fact that a number of TSOs expressed that they are
experiencing growing problems for system operation (mainly) due to the increasm@ablegeneration on

the system (wind and solar) and the lack of more flexible generation means.

Similar to the generation adequacy analysis, to carry out a regional downward analysis, a synchronous point
in time was used for all countries in order to allow for meaningful aesiyden determining cross border

flows. The same European load study mentioned before concluded that minimal demand conditions generally
take place around 05:00 CET on Sunday morning.

In addition to this minimal demand conditions, it was concluded thag¢ tissues with inflexible generation

are not only prone to happen during the night, but also during daytime when the energy production of solar
panels near itsnaximum. To cope with this effect, an additional synchronous time point was added for
Sunday 1100 CET, when a combination of potentially high phetitaic infeed and reduced demand levels
exist. Quantitative data for this point in time was therefatsorequested from all TSOs to allow for a
meaningful regional analysis.

For the regional downwardnalysis,the following data from the data collection spreadsheet was used as
input

The expected inflexible generation surplus at Sunday 05:00 and 11:00 CET;

Sum of the inflexible and mustin generation;

Simultaneous importing and exporting capacity;

A best estimate of the minimum NTC values towards and from individual neighbouring countries.

3.4. Renewables in-feed data

For the pefcountry analysis, each TSO was requested to give an estimation of the highest expected proportion
of installed solar, onshon@ind and offshore wind capacity to be taken into account for the downward
analysis. Default values of 65% for wind and 95% for solar were presented, allowing for every country to
enter its best estimate. For the generation adequacy analysis the renawldgddss handled through an
estimation of the nensable capacity in normal and severe conditions by each TSO.

For the regional analysis though, it was decided to envision building a consistdhunpaean scenario for
wind and solar ifeed. To this edi, a ParEuropean Climatic Databasgas used containing peountry load
factors for solar, onshore wind andssfore wind per hour for a fourtegrar periodfrom 2000 until 203).

This database contains a separate capacity factor for onshoreoffshdye wind and solar per country and

per hour of the complete historical period covered. Additionally, geographically averaged hourly
temperatures are also included.

To create a consistent scenario throughout Europe, the following approach is adoptegrfainreference
time point:

" Data from Technical University of Denmark
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1) Al firecordso are retained that I|lie in a houl
two hours after the reference time point, on a date (day/month) between three days before the
reference date and thrdays after the reference date. This yields a collectior®@f(#4 years x 7
days x 5 hours) records per reference time point

2) To achieve per country representative load fadtmrthe generation adequacy analysis, the &t
10" percentileof the 40 record collection are respectivelycalculatedfor normal and severe
conditions of thecapacity factors per country and for solar, wind onshore and wind offshore
separatelyCalculatedcapacityfactors as explained above are provided in Appendix 3.

As sut, PanEuropean consistentnewable ifeed scenar®are created For example the ¥0percentile
scenariaepresents aonsistentvorst-case scenario over the different countries and for the different primary
energy sourcedt needs to be noted thttis approach guarantees a warase scenario as it does not take

into account the correlation between the different capacity factrsenewable ifeed in all countries is
simultaneously assumed to be given by th&@dércentile This scenario cathen be used to detect regional
adequacy issues that can consequently be further investigated in more detail and with a more realistic (and
therefore lessvorg-case) renewable infeed scenario if necessary.

The methodology for théownwardanalysis is vergimilar to the one above, with the difference thatgie
percentile is usedCalculatedcapacityfactorsas explained aboware provided in Appendix 3.

3.5. Detailed regional analysis for regions at risk

If the previous analysis shows that a certain regoambination of adjacent countries) could experience
adequacy issues for a specific time pdinits region is investigated more in detail in a next step.

The goal of this detailed analysis is to detect what the main drivers are of a certain adequdeygissue
temperature in country X, or wind infeed in country Y), and to be able to connect an indicatiobadfility
of occurrence to it.

For every reference time point, the collection 80 4ecords is used twn 490 different similations.The
following high-level methodologys appliedto build every one of those simulations

1) As starting point, the qualitative data as given by the TSOs for severe conditions is used

2) Next, the severe conditions load is replaced by the normal conditions, average ldaehdsyghe
TSOs

3) The capacity factors for onshore wind, offshore wind and solar are replaced by those of the concerned
record;

4) Then the normal conditiondoad is scaledby use of loademperature sensitivity relations. The
difference bewveen reference tgmerature and theemperature of the concerned recrdranslated
i nto fAi ncr ef badadindg theemeth@lslogyddescribed in the next section.

After performing these manipulations on the base data, the simulation is run (including the sinof@ilation
crossborder exchanges with other countries), and the results are calculated. In this manner, for every
simulation it is determined whether or not the considered region suffers adequacy issues or not.

3.6. Scaling the load

As previouslyexplained, for evergeparate simulation, the pewuntry load needs to be scaled to a target
temperature as given by the PECD. To this end, ENES@Iculated loademperaturesensitivity
coefficientswere used as a basis. A detailed description on how these coefficieatdetemined can be
found in Appendix1. TSCs were given the possibility to modify the ENTScentralized load sensitivity
factors with their best estimate during the data collection.

The graph below shows how these coefficients, combined with the naynditions load and its temperature
reference as a starting point, are used to shalead to the target temperature of the concerned record. To

this end, when temperatures are concerned, the average daily temperatures are used, which are calculate
based on the hourly temperatures of the PEHE&e Appendix 1 for details)
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Figure1i Load temperature sensitivity

In case no reference temperature at normal conditions is given by the TS pleecgdtile of the collection
of selected records is used instead.

3.7. Aims and methodology

Upward adequacy
The methodology consists of identifg the ability of generation to meet the demand by calculating the so
called Aremaining capacityo under two scenari os:

The methodology is schematically depictedthe figurebelow:

\_M

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu



entso®@

System Service Reserve
(upwards)

Generation constraints
due to severe conditions

{sucnipuos alanss)
Ajpedes s|qejleaeun

Maintenance &
Overhauls

Load reduction TS ca.p.amty
Load avail. at peak AN (severe conditions)

increase (severe conditions)

National generating capacity

Planned reliably
available capacity in

severe conditions
Net peak load

Severe peak load

Figure not to scale.

Figure 2 - Summary of upward adequacy methodology

The basis of the anadmyakconditionss. t Ner malt uadomadint icahs$ e
conditions that correspond to normal demand on the systenm@rmal weather conditions resulting in
normal windproductionor hydro output and an average outage levefisévere conditiond s c evasar i 0
also built showing the sensitivity of the generatioad balance téow temperature and extreme weather
conditions. The severe conditions are relateagthat each TSO would expect in terms of demand which will

be higher than in normal conditions and in terms of generation output which is reideissyére conditions
resulting on lower wind or restrictioms classicalgeneration power plants duedg. extreme coljl

The figures of the country individual responses
Avail able Capacityo and the fALoad at reference p
capacity is calculated for noal conditions. The remaining capacity is also evaluated with firm import/export
contracts and for severe conditions.

For the Regional analysis, the choice can be made to use the Remaining Capacity before or after inclusion of
firm contracts. The right miebd to use depends on how the Net Transfer Capacity (NTC) values are defined.
When the maximal total commercial exchange between two countries equals the sum of NTC and firm
contracts, the Remaining Capacity after inclusion of firm contracts should belugesl maximal total
commercial exchange is limited to the NTC value, the Remaining Capacity before inclusion of firm contracts
should be used.

There were various countries that gave data on firm contracts. NTC values are used to limit commercial
exchangs between neighbouring countries. All participants were asked to provide the best estimate of the
minimum NTC values for being able to conductvarstcase analysis. When two participants provided
different NTC values on the same border, the minimum wahsetaken.

Regional Analyis- The basis of the regional analysis is a constrained linear optimization problem. The
target is to detect if problems can arise on a pakuropean scale due to a lack of available capacity. No

10
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market simulation or grid model smulation whatsoever is taken into account. Therefore the analysis
will only show if there is a shortage on the European or regional level, it will not say which countries
exactly will have a generation deficit as this depends on the actual market priceniall connected
countries. The goal is to provide an indication whether countries requiring imports will be able to
obtain these across neighbouring regions under normal and severe conditions. In otheords, the

i nvestigation carriibeid iotuytd iasnapluyrseilsy a Af eas

The first element that is checked is whether in
cover the demand. Here, all remaining capacity is simply summed, and when the result is greater than zero,
theoretically enoughgaci ty i s available in Europe to cover

using this approach, neither for normal conditions nor for severe conditions. As this method does not take
into account the limited exchange capacity between countriegpit igptimistic to draw final conclusions
based on it.

As a consequence of this, a second, more precise approach is taken. The problem is modelled as a lines
optimization with the following constraints:

Bilateral exchanges between countries should berltwa@or equal to the given NTC values;
Total simultaneous imports and exports should be |dwaTor equal to the given limits.

Based on this methodology, it was calculated which groups of countries would have a generation deficit for
a certain weeklue to saturated crob®rder exchanges.

Due to no information ajut non ENTSCE systems, like Russi8elarus the Ukraine except th&urshtyn
Island (part of the Ukrainian system that operates synchronously with Continental EMop®)¢o and
Turkey,the following values were assumed for these systems for the regional analysis:

The balance (remaining capacity) of these systems wasG&t\at.
A best estimate of the minimum NTC comes from neighbouring systems belonging to ENNTSO

This approachwilf esul t in a possibility to fiwheel 0 energ
adding to or subtracting from the total generation level of the region.

Downward adequacy

Under minimum demand conditions, there is a potential for countries to drmaexcess of inflexible
generation running. Every TSO is likely to have varying leve afursun 6 gener ati on. Th
or generators that are required to run to maintain dynamic voltage support etc. In addition there will be
renewable generatiguch as run of river, solar and wind whose output is inflexiblenégidy variable. At

times of high renewable outpatg.wind, the combination can result in generation exceeding demand and
the pumped storage capaci tegxcoefs stoh eg ecnoeurnattriyo.n lins
neighbouring region or curtailed.

Theregionalanalysis takes the data submitted by TSOs and alters the renewsdbkss io a representative
European scenario as was described in the section above. For cdbatries/e an excess of generation, the
optimisation tries to export to neighbouring regions based on the best estimate of the minimum NTC values
submitted, and via a constrained linear optimisation.

The analysis will highlight periods where groups of daes cannot export all of their excess generation. It
should be again stressed that this analysis is hot a market simulation. Rather, it conducts a feasibility analysis
to indicate countries which may be required to curtail excess generation due td tirogs border export
capacity.
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Figure not to scale.
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Figure 3 - Summary of downward adequacy methodology
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3.8. Glossary of terms

Downward Regulation Reserve The Active Power reserves kept available to contain and restore System
Frequency to the Nomih&requency and for restoring power exchange balances to their scheduled value;

Downward Regulation The minimumamount of Downward Regulation Reserwhichis required by the
TSO to be abl¢o reduce output on the system;

Firm import/export contracts: Bilateral contracts fotheimport or export of electrical energy, agreed for a
certain period of time in advance;

Generation adequacyAn assessment of the ability of the generation in the power system to matciathe
on the power systeat all times;

Highest expected proportion of installed renewable generation runninglaximum expected renewable
in-feed which should be taken into account in downward regulation analysis. This is set at 65% for the wind
and 95% for the solar as a default value but careplaced as various TSOs will have historic experience of
higher or lower output from renewables acrossatsessed period;

Capacity factor: The ratioof the available output capacity and installed capacity over a period ofdime
various types of poweplants (usegbrimarily to describeéenewableoutputin this report);

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

Load: Load on a powr system is the net consumption corresponding to the hourly average active power
absorbed by all installations connected to the transmission grid or to the distributioexgtidling the
pumps of the pumpestorage stations. "Net" means that the congiompof power plants' auxiliaries is
excluded from the Load, but network losses are included in the Load;

Must Run Generation is the amount of output afhe generators which, for various reasons, must be
connected to the transmission/ distribution gridctereasonamay include: network constraints (overload
management, voltage control), specific policies, minimum number of units needed to provide system services,
system inertiasubsidies, environmental causes;etc.

National Generating Capacity(NGC): The Net Generating Capacity of a power station is the maximum
electrical net Active Power it can produce continuously throughout a long period of operation in normal
conditions. The National Generating Capacity of a country is the sum of the individual hetaBGe
Capacity of all power stations connected to either the transmission grid or the distribution grid.

Net Transfer Capacity (NTC): The Net transfer capacity is the maximum total exchange program between
two adjacent control areas compatible with usitg standards applicable in all control areas of the
synchronous area, and taking into account the technical uncertainties on future network conditions;

Non-usable capacity at peak load under normal conditionsAggregated reduction of the net generating
capacities due to various causes, including, but not limited to temporary limitations due to constraints (e.g.
power stations which are mothballed or in test operation, heat extraction for CHP's); limitations due to fuel
constraints management; limitatiogflecting the average availability of the primary energy source; power
stations with output power limitation due to environmental and ambient constraints, etc.;

Pumping Storage Capacity Net Generating Capacity of hydro units in which water can be rhisateans
of pumps and stored, to be used later for the generation of electrical;energy

Reference PointsReference points are the dates and times data are collected for:
Sundays ofVinter on the 8 hour (05:00 CET) and on the"lhour (11:00 CET)
Wedresday ofWinter on the B hour (19:00 CET)

Reliably Available Capacity (RAC): Part of National Generating Capadityat isactually available to cover
theLoad at a reference point;
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Remaining capacity(RC): The RC on a power system is the differencavben the RAC and the Load. The
RC is the part of the NGC left on the system to coverpaogrammed exportsinexpected load variation
and unplanned outages at a reference point;

Run of River: A hydro unit at which the head installation uses the cumulfitimecontinuously and normally
operates on base load;

Severe conditionsare related to what each TSO would expect under a 1 in a 10 year sE&aarxample
the demand will be higher thamdernormal conditions and in certain regiottse output frongenerating
units (e.g.wind) may be very low or there may be restrictions in thermal plahish operate at a reduced
output under very low or high temperatures.

Simultaneous exportablémportable capacity: Transmission capacityvailable for exports/imports
to/fromotherControl Areagxpected to be available each weeis calculated taking into account the mutual
dependence of flows on different profiles due to internal or external network constraints and may therefore
differ from the sunof NTCs on each profile of a Control Area or country;

System services reserve under normal conditionhe capacity required to maintain the security of supply
according to the operating rules of each T8@orresponds to the level required one hour ieefeal time
(additional short notice breakdowns are already considered in the amount of outages).

Time of Reference:Time in the outlook reports expresseas the local time in Brussels

8 It is difficult to be very specific and hence a description of the scenario being consideudd! Iseprovided in the data
collection questionnairby each TSQif for examplethe 1 in 10 year scenariecommendation is not usezhda TSOonly
calculates at a 1 in 20 year demand leve
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4., Summer review

Overall the majority of countries reportedarerage or milder summer compared to previous years. A small
number of countries reported higheppitation and flooding. Peak demand was generally lower wiaat
waspredicted in the Summer Outlook Report and there were no reports of unusually higid deémamber

of countries reported congestion issues on parts of the network including some interconnector sites. The
majority of countries did not report any system adequacy issues over the summer, Latvia did have a shortfall
which resultedn congestion on its borders.

In other countries there were some reports of system security issues, such as system faults leading to boundat
constraints e.g Poland was affected by unscheduled flows through the system from the west to feesouth.
Polish TSO had to activate remedial actions many times to avoid not fulfillidgchteria, including high
volumes of bilateral redispatching. The amount of monthly energy redispatched bilaterally in July amounted
to 104 GWh and was almost three times higher thanhistorical one from December 2013. £hJuly

bilateral redispatch otine Polish TSOwestern border reached the historically highest level of M0
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5. Winter Outlook
5.1. General overview

The coordination team which developed the regional anamsthodology is comprised of experienced
experts from various TSOs across Europe. The data submitted has been inspected by team members with
focus on those regions on which they have extensive knowledge and have determined that the main
conclusims from he analysis are valid.

It should be noted that the analysis was based on data submitted by each TSO. A synchronous point in time
was requested for all data in order to allow for a comparison between regions. Hence, a feasibility test to
determine that theris enough generation to meet demand under normal and severe scenarios was enabled.

The winter outlook analysis, carried out by ENFEQOshows that Europe has sufficient generation for both
normal and severe demand conditions. While various countriegagaire imports to cover the expected
demand, cross border capacity is expected to be sufficient to accommodatddatewer,according to the
information available to TSOs at the time of production of this repletlevels of reliably available
generation capacitynder severe conditiorese lower when compared to the outlook for winter 2013/14
slightly more outages are identifiednd the amount of mothballed units, including CCGantinued
decreasing with respetb past wintersOn the other handhydrological conditions in the Souffast
European region (where the share of hydro generation is relatively high) seem good, and expected peak load:
show a very slight decrease compared to last wiRtethermorethesituation in the coming winter could

be potentially stressed in certain periods for the Belgian system.

As for the past Summer and WinteutlookReportst hr oughout the winter peric
assessment is carried out to assessctimstraints generated by an excess of renewable generation and
classical inflexible generation when load is&iw level. This could occur on weekend nights (characterized

by low load and high wind and inflexible generation) or also on weekend dagsjatlypin cases of high

PV generationTaking into account the reported interconnection capacities and using a consistent scenario
for the renewables infeed, the analysis revealed that under the considered circumstances sufficient mean:
should be availablto export energy out of the countries which expeckaass of inflexible generation.

In the next sections, we will first focus on the generation adequacy analysis, or in other words, the question
whether the available generation can cover demand;dméhnational and a pd&uropean leve{Regional
assessmentpecond the downward regulation margin will be analysed. In this section issues resulting from
an excess of inflexible generation will be investigated, as well as the possibility to expoexttesses, or
alternatively the necessity to curtail their outpbtsithermore, sensitivity analysis of the regional assessment

on thecontracted emergency load reduction measures and strategic réserbeen performeéinally, an
overview of the impatof thesolar eclipsdoreseen in March is presented.

5.2. Individual country perspective analysis

Generation adequacy

Consideringhormal conditionsthe majority of countries are expected to be able to balance load without the
need brimports, as shown inrgen in Table 1For weeks shown in yellow, the concerned country has to rely
on importsin order to meeits demand andeserve requirement$he table does not give an indication on
the level of imports needed; this information can be fourterindividual country responsesdnapter 7.

Table 1 - Import needs under normal conditions

Week [49|50(51|52|1|2|3|4|5|6(7(8]/9|10(11|12|13|14|15|16
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Week [49|50|51|52|1(2|3|4|5]/6/7|8|9]10|11]|12|13|14|15|16
BG
CH
cz
DE
ok [ | | B[ {] (][]
EE
ES
F
FR
GB
GR
HR
HU
IE
IT
LT
LU
LV
ME
MK
NI
NL
NO
PL
PT
RO
RS
SE
S|
SK
UA
cY

An illustration of the evolution of generation capacity throughout Eurodepgted below in Figure 4. It
needs to be noted that the quoted quantities are installed capaactidegs or the availability (of renewables)
are not taken into account in these illustratory graphs.

«
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m delta WOR13_14 vs WOR12_13 mdelta WOR14_15vs WOR13_14
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Sources (other than Mothballed)
hydro)

Figure4i Breakdown ofet installed generation (compared to previous report, data in GW)

Under severe conditions (defined as 1 in every 10 years), theepistaignificantly differen{seeTable 2
belowreach i ndi vi dual countryds demand increases
electric heating, the increase is noteworthy. This is particularly noticeable iceFfime analysis indicated
that under severe conditions (approached as ones expected to occur orcg iDgrears not capturing
situations like those experienced e.g. during February 2012) across all of Europe, more countries require
imports over seveal weeks to ensure their demand being covefbérefore, the transmission of power
through the cross border interconnectors becomes more vital for system security.

, W

Table 2 - Import needs under severe conditions

Week |49|50(51(52|1|2(3|4|5|6|7|8|9|10|11|12|13|14|15|16
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Week [49|50|51|52|1(2|3|4|5]/6/7|8|9]10|11]|12|13|14|15|16
ME
MK
NI
NL
NO
PL
PT
RO
RS
SE
S|
SK
UA
CY

The countries that need to rely on imports at the evening peak load in case of low renewable (wind and solar)
in-feed duringalmost) all weeks amBelgium and Finland

Most countries did not communicate an increased risk of generation adequacy issues for the coming winter.
Some countries however provided specific comments on their situation. These comments are summarized
below.

Belgium:

The situation in winter 145 will potentially be very stressed for the Belgian system. This is mainly due to
three facts: firstlyresulting from measurements carried out in June and July 2012, potential problems were
detected with the eetor vessel of one of the nuclear power plants on the site of Doel. Similar problems were
also detected during the revision of a similar nuclear power plant at the Tihange site. As was already the case
for winter 20122013, currently both units (adding tgpmore than 200MW) are shut down, and decisions

about restarting the power plants or permanently putting them out of service are not expected before the end
of the winter.

Secondly, due to a technical defect, a third nuclear unit (1038 MW) is oetvides at least until the end of
2014. Currently it is planned to return into service at the start of 2015.

Thirdly, therecent closing in 2013 of classical generation uAitislitionally, the nuclear phasmit according

to Belgian law starts on the 15shFebruary with the closure of Doel 1, a 433 MW unit. Compared to previous
winter, these closures arein terms of capacity still more than compensated for by new renewable
production units. However, the infeed of these renewable units is less stdldss guaranteed compared
to classical production units, yielding a negative effect on global generation adgguodbg. other hand, no
new thermal units are planned to be commissioned.

For the adequacy analysis, all most relyeavailable official inbrmation is used. There is hoves an
important dependence on the availability of the nuclear unit that is out due to technical redsamshisV
unit would not return beforé January and stay out whole winter long, the probability of loss of foadhe
Belgian system becomes very significant.

Due to the announced closing of different CCGTs and Doel 1 and the lack of new generation, tapacity
Belgian parliament already enacted a new law in March 2014, introducing the concept of strategis reserv
for the Belgian system. These additional researesonstituted of generation units and demand response
contracts amounting up to 840 MW in total for coming winter. The strategic reserves are taken out of the
market, and can only be used when Belgexperiences risks of shortage to cover the Belgian [dhi$
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capacity is included in the Eligontribution to the ENTS& Winter Outlook under the "Load Reduction”
category.

Under normal circumstanceaveragetemperaturesaverage load, average forcedtages and average
renewables infeed), Belgium probably will already be structurally dependent on imports to cover the evening
peak on weekdays. Tlexpectedmportneeds are estimated at ab800 MW, which under those conditions
should be perfectly feadéregarding crosborder capacities and regarding available energy in neighboring
countries. Under severe conditions however (cold temperatures, low renewables infeed and high forced
outagesBelgium will heavily depend on structural imports up to 3.6 @&Wen after the above mentioned
strategic reserves are used). Under specific conditions of generation deficit in Belgium and France, these
amounts of imports could be problematic considering estimatedimoodsr flows of CWE and surrounding
countries. Moeover, the corresponding energy should be available for purchase in the market.

Apart from the holiday period, all weeks can potentially be critical depending mainly aretherological
conditions in Belgium and neighbouring countfiEgyure5).

Remaining Capacity: Belgium

40GW

3.0GW
20GW A
10GW A
0.0GW -
-1LOGW

-2 0GW A

-3.0GW

-40GW

45 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Simultaneous Exportable capacity L Simultanecus Importable capacity
B Remaining capacity under normal conditions B Rem aining capacity under severe conditions

= = = Remaining capacity including import/export contracts normal conditions = == Remaining capacity including im port/export contracts severe conditions

Figure 5 - Remaining capacity in Belgiuthrough the winter periodnder normal and severe conditions

Finland:

As in the prevbus winters, Finland is a deficit area in peak demand hours. Demand is highly dependent on
outside temperatures and most critical period is from week one to nine. The deficit is expected to be met with
import from neighboring areas.

No specific problenshould occur in the minimum demand hours because the installed wind and solar power
capacity is relatively low in Finland.

France:
Under normal meteorological conditions, the forecast outlook for the electricity sugmpignd balance in
continental Francehows no particular risk for the entire winter 202015 period.

For the coming winter, the main risk factors are the sensitivity of load to low temperatanasplanned

outages of generating unifehe temperature sensitivity is illustratedthe grgh below (analysis according

to regional assessment methodology), showing that in case of temperatures remaining considerably below
those assumed in a severe weather scenario, the amount of necessary imports could becontbeeclose to
available import capdty.

The risk related to security of supply is mainly low, with a few periods (from January to the mid February)
with moderate risks.

‘____/ZO
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Remaining Capacity: France

Simultaneous Exportable capacity Simultaneous Importable capacity

s Remaining capadity under normal conditions e Remaning capacity under severe conditions
= == Remaining capacity including impory/ export contracts normal conditions = == Remaning capacity induding import/ export contract s severe conditions

Figure 6 - lllustration of temperature sensitivity of margins (France)

Germany:
After thefirst steps of the nuclear phaset in Germany in 2011 German TSOs are still facing a situation

characterized by the enduring regional lack of conventional generation, primarily in Southern Germany. At
the same time the commissioning of important conweatipower plants in Germany is further delayed.

Learning from last winters, a situation with high load, low RES -eeand high exports to support the
neighbouringcountries has to be considered.

Regarding the generatidrioad balance for Germany usuyaill is not assumed that there is a faomilability
for generation units that are dependent on fossil fuels due to a lack of primary energy sources.

RES are continued to be installed at a pghe For southern Germany this attributes largely to distedbu

PV generation. In the end of the year 2014 the installed capacity of PV generation in Germany is expected to
reach about 33 GW. That means an increase of aba@8tGW in2014 The German government has cut

down the financial subsidies for photovoltgiower plants; nevertheless a notable reduction of the fast
increase of installed PV capacity is not expected soon as subsidies are planned to stop at a level of 52 GW o
a total installed capacity of PV. The installed capacity of wind power plantséstexito increase by about

4.9 GW reaching 38 GW. However for the winter period wifieakload in the evenind®V generation does

not contribute to the coverage of demand while wind-fagd not guaranteed.

In the winter period the German TSOs may aeefl again with problems to me&t-1)-security rules,
especially in situations with high wind fe@din the North and high load in the South of Germany. In these
situations, an excess of transmission capacities of network elements in the importanggransmxes from

North to South has to be expected. Being faced with these risks for security of supply the German TSOs are
again preparing a high amount of grachd marketelated measures e.g. redispatch with increasing amount

of power to be shifted beeen control areas.

To cover the anticipated very high redispatch demand as for the last winter, the German TSOs determined
the need of an additional reserve generation capacity of about 3,1 GW for the winter 2014/2015. Almost the
complete capacity has alidy been contracted. In order to contract these required reserves a hew German
regulation allows to prevent the switoff of systemrelevant units, which are instead transferred into a-TSO
controlled reserve. They are still included in the data tablelitiddally 0,8 GW of reserves have been
contracted in Austria for the coming winters.

A further benefit for generation adequacy is provided by the new regulations for contractual load reductions.

Great Britain:

Weather corrected peak demand has continaatketline. Given that statistical review of positive gross
domestic product (GDP) figures shows that the economy has been better than recent years, it seems likely
that the decline in peak demand is due to energy saving measures, increase in embecktaxh gattea
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move away from heavy industry to less energy intensive industrial activity. However, generation capacity
has also continued to fall due to the closure of more coal and oil plants as a result of the Large Combustion
Plant Directive and the close of uneconomic gas fired power stations, although this has been partially offset
by additional wind capacity.

The overall effect on margins is that they have decreased compared to recent historic levels but they are still
expected to be adequate basachormal temperatures and expected levels of generation availability. Under
severe weather conditiondeffined asl in 20 cold temperaturdsr GB), forecast demand including reserve
would still be met, but full interconnector exports to the continentli@hand would not be possible in all

weeks of the year. In the unlikely event that the amount of generation does not meet the amount of demand
for a period of time, National Grid, as GB TSO, would need to take mitigating actions to avoid any loss of
load.These actions include the use of two New Balancing Services: Demand Side Balancing Reserve (DSBR)
and Supplemental Balancing Reserve (SBR), which provide the option of additional capacity if
necessary.There is also the option of using the existing apph@s such as the emergency assistance from
interconnectors, maximum generation service or voltage reduagdong as there were no interconnector
exports. The most critical periods are early December andanidary when margins are expected to be very

low under 1 in 20 conditions with the interconnectors at float.

Downward regulation margin

Table 3 and Table 4 below show the exporting needs at the Sunday, 11 AM and 5 AM synchronous time
points respectively. It should be noted that the renewabléseid from the data collection was used, which
represents a worshse situation for every country separately.

Table 3 - Export needs at the daytime minimum

week |49|50|51(52|1|2|3|4|5(6|7|8|9|10|11|12|13|14|15|16
AL
AT
BA
BE
BG
CH
CZz
D
DK
EE
s I | | | EEEEEEN
Fl
FR
GB
GR
HR
HU
IE
IT
LT
LU

m
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The countries that need to export or curtail an excess of inflexible generation at the daytime minimum in case
of high renewables (wind and solar}feed during (alrost) all weeks are Germany, Romania and FYRO
Macedonia

Table 4 - Export needs at the nighttime minimum

week |49|50|51|52|1|2|3|/4|5(6|7|8|9|10|11|12|13|14|15|16
AL
AT
BA
BE
BG
CH
CzZ
| EEREEEE
DK

EE
s - IEEEEEEE
Fl
FR
GB
GR
HR
i m m
e | | | LB ]
IT
LT
LU
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During the overnight minimum, the picture is more or less similar, now reflecting mainly the countries with
large amounts of wind generation installed. The countries that need to export or curtail an excess of inflexible
generation in case of high renewalfbnshore and offshore wind)-ieed during (almost) all weeks are
Romania Ireland, Germany, FYRO Macedonia and Denmark

Most countries did not communicate an increased risk of downward regulation issues for the coming winter.
Some countries however pided specific comments on their situation. These comments are summarized
below.

Germany:
After the first steps of the nuclear phame in Germany in 2011 German TSOs are still facing a situation

characterized by the enduring regional lack of conventigeaeration, primarily in Southern Germany. At
the same time the commissioning of important conventional power plants in Germany is further delayed.

Learning from last winters, a situation with high load, low RES -eeand high exports to support the
neighbouring countries has to be considered.

Regarding the generatiérioad balance for Germany usually it is not assumed that there isavaitebility
for generation units that are dependent on fossil fuels due to a lack of primary energy sources.

RES ae continued to be installed at a high speed. For southern Germany this attributes largely to distributed
PV generation. In the end of the year 2014 the installed capacity of PV generation in Germany is expected to
reach about 37,5 GW. That means an ireged about 1,3 GW in this year. The German government has cut
down the financial subsidies for photovoltaic power plants; nevertheless a notable reduction of the fast
increase of installed PV capacity is not expected soon as subsidies are planneditta Eog of 52 GW of

a total installed capacity of PV. The installed capacity of wind power plants is expected to increase by about
4,9 GW reaching 38,4 GW. However for the winter period with load maximum in the evening PV generation
does not contribute the coverage of demand while wind feeds not guaranteed.

In the winter period the German TSOs may be faced again with problems to rigete@urity rules,
especially in situations with high wind fe@uin the North and high load in the South acr&any. In these
situations, an excess of transmission capacities of network elements in the important transmission axes from
North to South has to be expected. Being faced with these risks for security of supply the German TSOs are
again preparing a higimount of grid and marketelated measures e.g. redispatch with increasing amount

of power to be shifted between control areas.

24
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To cover the anticipated very high redispatch demand as for the last winter, the German TSOs determined
the need of an additiahreserve generation capacity of about 3,1 GW for the winter 2014/2015. Almost the
complete capacity has already been contracted. In order to contract these required reserves a new Germa
regulation allows to prevent the switoff of systemrelevant uni, which are instead transferred into a TSO
controlled reserve. They are still included in the data table. Additionally 0,8 GW of reserves have been
contracted in Austria for the coming winters.

A further benefit for generation adequacy is provided bydve regulations for contractual load reductions.

Poland:

Owing to the lasting increase of wind NGC in Poland and assumed pessimistic factor for waatoutili
(85%),PSE mentions possible stresslownwardregulationat 5 a.m. CET fotwo reference pointsyhich

are specific Christmas Eve on 2BecembemandN e w y e a r 81sDeceémber. Nevertheless possible
problems will be manageduring operational planning, when precise forecast of wind generation will be
known. PSE has also op&omal procedures to keep system at safe level (including wind farms switching off
as a last resort).

Spain:

Given that thereds not ri sk situation concernin
capacity is the first half of December, addrch due to increased overhauls. Concerning minimum demand
periods with high probability of RES spilling, March and April are the most critical months.

5.3. Regional assessment

In this section, a regional assessment of generation adequacy and downwaridmnegalafin is performed.

For this analysis, the ifeed from renewable energy sources (notably wind and solar) was modified to obtain
a more consistent scenario of renewabiead over Europe. To this end, the methodology described in
chapter 3vas used.

It is important to underline that the scenarios evaluated in the regional assessment (for both upward
and downward analysis) represent conditions that are significant and realistic for the European system
as a whole, therefore they may differ from the scwarios evaluated in each individual country
perspective analysis, which corresponds to conditions significant and realistic for each country

For exampl e, the severe conditions of the whol e |
of eachindividual severe conditob ut r at her t o a European wide fAseyv
understood as a Eur op e.dhe resultsddescribed o1the paragraplss dalow sould u a
consequently differ from the ones presented avipus paragraph.

Generation adequacy

Based on normal conditiorisr generation and demand, the majority of countries do not require infiports
adequacy reasomrs shown pictorially ifable 5 Where a country is coloured green, it has excess capacity
to meet demand and reserves. The countries which are coloyedibimcan cover their deficit with imports,
whereas for the countries in red the regional analysis revealed that their defiotttmanovered with imports
due to insufficient reported crebsrder exchange capacities their borders or on the borders of other
countries that are used to bring import the energy from a region with surplus generation.capacity

Table 5 - Weekly stress assessment under normal conditions

Week |49|50|51|52|1|2|3|4|5|6|7|8]|9]/10]/11|12|13|14|15|16
AL
AT
BA
BE
BG
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Week |49|50|51|52/1]/2|3|4|5/6/7|8/9]10|11]12]13|14]15|16
CH
cz
DE
DK
EE
ES
o L B ]
FR
GB
GR
HR
HU
IE
IT
LT
LU
LV
ME
MK
NI
NL
NO
PL
PT
RO
RS
SE
S
SK
UA
cY

While the majority of regions do not require imports for adequacy reasons, markets will determine the
economicenergy transfers based on the respective price differentials between regions, and hence various
borders may be transmitting power at their maximum capacity. As indicated in the description of the
methodology, this analysis is not a market simulation amténgeal physical flows resulting from
commercial exchanges are not indicated. Although some regions do require imports for generation adequacy
reasons, there is ample interconnector capacity from neighbouring regions to cover their demand.

Under severe aaitions(defined as 1 in every 10 years), the picture is somewhat different: the demand of
mostcountries increasds a certain exterdue tocolder temperaturesvhilst generation availability might

be lower due tdorced outages and lower renewalnifeed The analysis indicated that even under severe
conditions across all of Europe, demandlimost everywherenet and reserves can be maintainksiwas

noted before, some countries however have to rely structurally on imports.

—/m-
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In Belgium, a potentiahdequacy issue might ariaé the beginning of the investigated period due to high
generation unavailability (including three nuclear generation units in outage) which results in needed imports
that are close to the sy dionemadesalize.i mits should unf

No country or region was identified having a severely increased risk of adequacy issues throughout the whole
winter period taking into account crelserder exchanges, limited by the criesder capacities as
communicated by the TSOs.

However, according tatudiesconcerningthe upcoming wintethat have been performeby the TSOs,
CoresoandSSCi n case of a very high | oadcroéshonddr cdpacity wi n
val ueso coul d | ead t onageable sviththa usuaftdpaogisal niebsadtsson@aaf e n o
the consequences of these studies, the TSOs in the Central Western Europe region have drafted ar
extraordinary procedure for the coming 2014/2015 wintertime in the CWE region; which states thadollowi

A reduction of the global North to South flows by adjusting (reducing) commercial exchanges on certain
CWE borders can support securing the situation. Since reducing NTCs on Belgian borders would lead to
additional curtailment deteriorating the sitian in Belgium a reduction on other borders is recommended.

The above described measures should reduce the requisite of load shedding in the Belgium control area
during the concerned time horizon.

These statements underline the fact that althoughititeroutlook analysis based on the collected data does

not identify a major risk, the circumstances for this coming winter are quite different with respect to previous
winters and caution should be taken in that classical assumptions and measuresthiglost anymore for

some stressed periods during coming winter. This is why the TSOs of ther€)iéE initiated coordination

and thorough assessments to identify all measures that can be taken to mitigate the additional risk and prepar
for such situatios.

A sensitivity analysis on the load reduction availability through the winter has been performed in section 5.4.

Table 6 - Weekly stress assessment under Severe Conditions

Week |49|50(51|52|1]2|3|4|5|6|7|8|9]/10|{11]|12|13|14|15|16
AL
AT
BA
BE
BG
CH
Cz
DE
DK
EE
ES
Fl
FR
GB
GR
HR
HU
IE

% Coreso and SSC amea of the Regional Securitgoordination Initiatives that are active in Europe, having as member
TSOs 50Hertz, Elia, National Grid, RTE and Terna and Amprion and TenneT respectively.
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Week |49|50|51|52|1|2|3|4|5|6|7|8]|9]/10]/11|12|13|14|15|16
IT

LT L]

LU

LV ] I

ME
MK B
NI
NL
NO
PL ] NN
PT
RO
RS

SE R

Sl

SK |

UA
CY

The map below(Figure 7) gives another view on the data shownTiable 6.It indicates the countries
expecting a need for imported energy in at least one week of the considered period or in all weeks of the
consideed period respectively. As can be seen on this mafe some countries showaed for importable

energy.

—-_f_
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SEVERE CONDITIONS

- Newver needs imports
- Needs imports in atbeast 1week
- Needs imports every week

/T

Figure 7 - Overview of the import needs for severe conditions
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Downward regulation margin

With increasing renewable generation in Europe, the output of the analysis is shown Gedble inWhere

a country is coloured green, it has sufficient downward regulation margin. The countries which are coloured
in orange can export their excess engvgyereas for the countries in red the regional analysis revealed that
their excess cannot be entirely exported considering the reported NTC values.

Table 7 - Weekly stress assessment for daytime minimum

week |49|50(51|52(1|2|3|4|5/6/7(8(9|10|11|12|13|14|15|16
AL
AT
BA
BE
BG
CH
(ov4
o m EE EEEN
DK
EE
ES
Fl
FR
GB
GR
HR
HU

E ] |
I N

LT
LU
LV
ME
MK
NI
NL
NO
PL
PT
o | Pl [T I
RS
SE
SI
SK
UA

—/30-

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu




entso@

week |49(/50|/51|52|1|2|3]/4|5|/6|7|8|9|10/11|12|13|14|15|16
CY

It can be observed that with a wind and solar output set at a representative level across thé& ESJIGO
(seeAppendix3 for the load factors used), there are some countries that would be required to export excess
inflexible generation under minimum daytime demands to neighbouring regionmdsbcountries, the
estimated mini mal NTCO6s i nrneighbduring Guniries o alveorlt exceds h e
energy result in a feasible ENTS0wide situationOnly for Germany (one week) a potential issue regarding
excess inflexible generation might arise.

An analysis of the overnight minimum demand scenario (TabléeR)sydifferent results from the daytime
scenario: a potential issues regarding excess inflexible generation migln &jxen, Ireland and Portugal.
In these countries a rigsK RES curtailment could be encountered

Table 8 - Weekly stress assessment for overnight minimum

week (49|50 |51|52|1|2|3|4|/5(/6|7|8|9|10/11|12|13|14|15|16
AL
AT
BA
BE
BG
CH
Cz
DE

N HENN
LS O

EE |

es | | EEE mEEN
FI
FR
GB
GR
HR
HU
IE
IT
LT
LU
LV
ME
MK
NI

n |

NO

PL B

PT
RO
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The maps below give another view on the data showalihe 7 and 8They indicate the countries expecting
a need for exported energy in at least one week of the considered period or in all weeks of the considered
period respectively.

DAYTIME CONDITIONS

- Never needs exports
- Needs exports in at least 1 week
- MNeeds exports every week

Figure 8 - Overview of the export needs for the daytdoenario
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NIGHTTIME CONDITIONS

- Never needs exports
- Needs exports in at least 1 week
: MNeeds exports every week

Figure 9 - Overview of the export needs for the nighttime scenario

5.4. Regional assessment i sensitivity on contracted emergency load reduction
measures and strategic reserves

From the quantitative data provided by th&edent TSOs, it became apparent that quite some countries
reported potentiatontractecemergency load reduction measuresstrategic reserve3hese numbers were
taken into account in the remaining margins of those countries, and therefore are wtledetktermining

the status of a country in the tables above.

However, from the comments of the different countries it became clear that at least someaufrttiasted
measures anstrategic reservesre constituted of some type of emergency resehasright only be used

in case of a severe adequacy risk. It was therefore deemed useful to repeat the regional adequacy assessme
while excluding theseontracted strategic reserviesgive an indication of the necessity of these measures

for coming winer, and the probability of their use.

The following changes with respect to prior simulations were made:
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1 Belgium: the volume of strategic reser¢es generation as well as on loare removed from the
remaining margin

1 France:the volume ofcontracted mergencyload reductionmeasuresvas removed from the
remaining margin.

Table9 below shows an overview of the results for the described variant scenario. Compared to the base case
adifference clearlyymergesBelgium seems to show an adequacy diskng several week$herefore, both
the regions Belgium/France will be analysed more in detail in the next paragraphs.

Table 9 - Weekly stress assessment for load reduction sensitivity

Week [49505152/1|2|3|4|5|6|7|8|9/1011/121131415/16
AL
AT
BA
BE
BG
CH
cz
DE
DK
EE
ES
FI
FR
GB
GR
HR
HU
IE
IT
LT
LU
LV
ME
MK
NI
NL
NO
PL
PT
RO
RS
SE
S|

——
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Week 1495051
SK
UA

SaliiEENEEENEENEEEEEEE

Belgium / France

Below (Figure10) a detail of the Belgidfrrenchsituation forweek5 is shown. As depicted, all crebsrder
capacities into the Belgidfrench block aresaturated(all import arrows sourrounding the pmeter
enclosed by the border of Franaed Belgium arered). This indicates thathere is a lack of generation
capacity inthe region enclosed lillesetwo countries. The final distribution of the deficit energy over those
two countries is determindahsed on the market parametensd therefore the results of these simulation
give no indication whatsoever how this deficit energy will be distributéik is the reason why both
countries were colored in red on the map below

Figure 10 - Detailed French/Belgian situation without contracted strategic reserves

The previous situation apparently can arise over almost all weeks in winter when severe conditions
materialize. This results in the observation that under such circuresiaghe use ofontractedstrategic
reservesn Belgium andcontracted emergency load reduction measurésance will be quite probable for

next winter.

To investigate thabove representatiwiuation more in detail, further simulations have beenezhout. As
explained in the methodology, a large number of simulations (490 in total) were run, varying the temperatures
and renewables infeed, and assessing the impact on the remaining capacity in Belgium and France.

Figure 11 below shows the simulated load for both countries, depending on the daily average temperature.
This relationship between load and average temperature was approximated by a linear gradienf0ab

MW per °C decrease in average daily temperature for France, and about 186 MW per °C decrease for
Belgium. For France this load increase saturates at a daily average temper&i€e whereas in Belgium

this takes place a7°C.
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Figure 11 - Simulated temperature dependence of load for France (left) and Belgium (right)

Figurel2 andFigurel3show the results of the simulations for France and Belgium respectively, with on the
horizontal axis the total (onshore and offshore wind are weighted based on their installed capacity) wind
capacityfactor, and on the vertical axis the daily average temperdareevery simulation that was run, a
marker is shown:

1 if no imports are needed for that simulation;
1 Blueif imports are needed, but sufficient energy can be imported to cover the load;

1 Redif imports are needed and insufficient energy can be imported to cover thehshtherefore
the contractedstrategic resengeand emergency load reduction measuright have to be used

It is clear that in the majority of the simulations, Belgiueeds to count on imports, which makes Belgium
structurally dependent on energy from neighbouring counkrasce on the other hand can be-selitained
down to an average daily temperature of ab?Ut.

It appears that for both countries around avedaily temperatures 66°C, combined with wind capacity
factors of 20% or less, potential issues would start to appedueda scenarios it could therefore be needed
to use thecontracted strategic reserves and emergency load reduction mehsti@eput into placen
Belgium and France respectivelyis also clear that in those cases where adequacy might be at risk, it is of
utmost importance to provide maximal crdiggder capacities to the market on the borders surrounding
Belgium and France. Will probably be on those borders were maximal gains for social welfare can be found
in case of scarcity issues.

From those simulations we can also get an idea on the probability of occurrence of adequacy issues in
Belgium and France (given the hypothedaken, andfor a particular week where the above
representative situationwasinvestigated:

T In 90% of the cases, Belgium needs to rely on importsFFRance this is only in about 20of the
cases true.

T I'n 5.5% of the cases, Bel gium cannot cover i
strategiaeserves. For France this happens in 1% of the e@#®3ut activation of emergency load
reduction measures
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Figure 12 - Probabilistic assessment efnergency load reduction sensitiviidy France for the
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Figure 13 - Probabilistic assessment of strategic reserves sensitivity for Belgium fapitesentative

situationinvestigated

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu



entso®@

5.5. Impact of the solar eclipse on European power system

On 20 March2015 a solar eclipse will passverthe Atlantic Ocean between 07:40 and 11:50 UCT (068:40
12:50 CET) and the eclipse will be visible across Europe. The reduction in solar radiation, in case of clear
sky, will directly affect the output of the photovoltaics (PV) and for the first time shregpected to have a
serious impact on the secure operation of the European power system.

In 2015 the installed capacity on PV in the synchronous region of Continental Europe is expected to reach
87 GW and the eclipse may potentially cause a reductiomeoPV infeed by more than 30 GW during clear

sky conditions. This situation will pose a serious challenge to the regulating capability of the interconnected
power system in terms of available regulation capacity, regulation speed and geographical d¢bcation
reserves.

Firstlevel of responsibility to handle solar eclipse issues is on the shoulder of the TSO with PV installations.
Obviously, TSOs with a large amount of PV installagjosspecially witha larger amount thaavailable
individual reserves, need work together with other TSOs.

ENTSOE has established a task force to investigate the possible countermeasures with aspects of lead time
for preparation and activation and on which level of commitment (European wide or on national base) these
measuregould be used. The goal of the work is to confirm that the effedtseaolar eclipse, even with

clear sky, will be manageable by the sum of all taken measures.
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6. Gas disruption

EC DGENER in a letter of 2duly 2014 informed ENTS@®& about the energgecurity stress test exercise

to all the Member States in order to assess the impact of Ukraine/Russia gas disruption and the possible
mitigating measures that each MS can take in this context.oliicome of this exercideed into the
European Councilidcussion on 2®ctober EC DGENER published its final Communicatiaem the short

term resilience of the European gas systemgpd&redness for a possible disruption of supplies from the East
during the fall and winter of 2014/20%5 6

ENTSGG hasperformed a toglown modelling approach of gas supply, demand and infrastructures to
support the European Commission in their assessment of the hgitampproach of Member States gas
disruption stress testEheENTSO-G results provide a tedown approacin which the disrupted gas demand

is spread between Member Stdtesrder to minimize the relative share of disrupted demand in each country.
Also ENTSGG assessmeimtlows for a repartition of the direct imports, allowing for the adaptation of the
suppl to the mitigation of alisruption (e.g. countries not directly disrupted will import more LNG to free
up other supply including UG® support the most affected countrideNTSQOG has recently published its
Winter Supply Outlook 2014/1& Winter Review2013/14%,

Short TermData Correspondents (SACs) wéredly asked, at the launch of the data collection process, for
any availablenformation provided by TSOs tbeir ministries in relation to the request from-BG ENER

to Member States on the eneiggcurity stressests to assess the risk of skherm gas supply disruptions
during the coming winter

The answers provided by TS@ssess the two main risks for the electricigt@edue to the gas disruption:

1. Reduction in power (electricity and heatpg@uction from gas fired power unite.§. CCGT, GT,
CHP,etc).

2. Increase in electricity demand from househatdustryand dgtrict heating as a consequeinéé¢he
gas disruptionTypically each country follows @protected consumers» distribution proaoedwhen
spreading the gas disruption among the different sectors. The residential sggicalk/the most
protected one and the lasteto be affected by any gas disruption.

Belowtheassessment by the different TSOdrapact ofgas disruption isnovided

One important conclusions is that tiegional cooperative assumptions usgdENTSOG in theirtop-down
modelling approach of gas supplse not necessarilg line with the positions afachMS asprovided during
the stress test exerciseor@gondingly thed b o tut podm figuaes @rovided by TSOs for thiWOR14/15
reportpr ovi de t he 6best twematniisksafdr thédeledtricity sectdr tBed) systentue
to the gas disruption

It should be noted thahé¢se answers do notaessarilyneed tocorrespond to the impact for the electricity
sector when considering the ENTSQesults.ENTSOG results provide @op-down view on how the
disrupted gas demand could sgread between Member Statesorder to minimize the refiwe share of
disrupted demand gas withfanaffectedregionof) the European systewithin a cooperative situation and
under several severe scenaribisese regional cooperative assumptions by ENGSight not be the same

10 Communication from the Commission to the European Parliament and the Council on the shortliencereithe
European gas system 6Preparedness for a possible d
2014/ 20156 COM(2014) 65Htp:feceuraph.eu/erengyissessetbstss ed.ldm 1 0. 20 1
1 Winter Supply Outlook 2014/18 Winter Review 2013/14, SO00eB4, 3 November 2014,
http://www.entsog.eu/public/uploaffites/publications/Outlooks & Reviews/2014

i srupt
4,

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu


http://ec.europa.eu/energy/stress_tests_en.htm
http://www.entsog.eu/public/uploads/files/publications/Outlooks%20&%20Reviews/2014

entso®@

as the ones adopted bythe M6di ng t he stress t aptd fdumespuavidesiby and
TSOs for the WOR14/15 report h&te

Is it worth noticing that at the time of completion of this report, Russia and Ukraessigaeda deal to
secure winter gasupplyfor Ukraine and E.

6.1. Individual country responses to Gas disruption

Austria

In Austria an interruption of supply to gésed power plants might imply overloaded lines. Especially
because of the higload flows from west to east and on the tie lines between GBBRPG. One of the
reasons for these high load flows is the relatively low production of electricity in ttegrepart of Austria

at this time (low hydropower, no wind, no photovoltaics, no gas power). The lack of electricity eatidiky p
substitute by intensified operation of pump storage power plants. This leads to constraints of the availability
of the operational reserves. Additionally import will increase massively. During the longer period (six
months) this situation will geeven worse and odd trigger the application of the Energy Emergency Power
Act.

Bulgaria

In case of total interruption of supply to gagd CHPPs, there are two options:

- without any use of substitute fuel the effect will be a decrease of total electricity power output fo
Bulgaria estimated at 329MWe. This option must be avoided at all cost, because during the winter
the full shut down of CHPPs will lead to total crash of equipment (pipes, boilers, cooling towers and
so on) due to freezing and will require totally newastments

- with use of substitute fuel the effect of decreasing the total electricity power output for Bulgaria is
estimated at 83MWe.

Czech Republic

Level of generation capacity maintenance is in accordance to the standard revision plans. Therefare we don'
expect during the winter period any problems with limited availability.

Hydro inflows in reservoirs are calculated at 50% probability and we do not expect any congestion for run of
river power plants production. Gas power plants in Czech Republic aralioigly used for peaking or
regulation resems

The expected impacts of the shortages of the Russian gas deliveries can classified as minimal based on th
following assumptions:

- low patrticipation the gas generation on the CZ electricity produttiatio less than 2%;

- gas turbines are providing ancillary services and due the low utilization in the case of activation such
capacity can be replaced or substituted by otheri fim example heating oil.

In the situation of longer shortages of gas deligefe household heating and other vulnerable consumers
are limited the possibilities of the substitution to other fuel. In the case of the switching to the electricity
supply, we have to consider increase of the electricity consumption, but it will ma&icesignificantly severe
conditions assessed in tNeinter Outlook Main limitation parameter is the reserved capacity from the
distribution grid.

2 During September and based on ENTSGnput, data from previous Outlo®eports (Winte2013 & Summer 2014) and
Eurostat data, ENTS@ provided a high level preliminary assessment of ENTB@as disruptiofigures on the electricity
sector to EC DG ENER.

13 http://europa.eu/rapid/presslease |1PL4-1238 en.htm
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Taking into account available fuel mix for electricity generation in the Czech Republic we can conclude that
will be created sufficient reaming capacity in CZ power system allowing in the acceptable ragigenith

export to other TSOPue to the usetkchnology on gas turbines (especially in case of CCGTs) the minimal
generation is higher than zero approx. up to 300 MW. Therefore we are recommend ts uaki¢hfor
remaining capacity.

Denmark

For Denmark, the gas supply situation for the next wirstdretter compared to the last winter. The gas
storayes are filled to a high level.

Additionally a new compressor station has been completed in September 2013 linking Denmark and Germany
closer to each other. This is &sfistep of a twstep project.

Using this information, ENTSE@5 has investigated the remaining flexibility and potential level of demand
curtailment in Europe for the coming winter for high demand situations plus some extra challenges.

During a cold winter day the situation improved fomDerk due to filled storages and enhanced connection
to Germany compared to last winter, both, with and without dismupf transit through Ukraine.

In case of a 14lays cold spell across Europe, for Denmark there is still a risk curtailed demanayittoth,
and without disruption through Ukraine. Remaining flexibility is less than 1% and sharé¢aiieduiemand
is less than 25%.

Step 2 of the crogisorder project to Germany is expected to mitigate this risk.

Finland

In Finland, gas supply disruption widn't have remarkable impact on electricity generation capacity. Gas
can be replaced with other fuels within ghtome in gas power plants

France

From the French gas system, the risk of a gas shortage (Ukrainian crisis) involving CCG genenaiidy is
low.

Great Britain

Whilst the GB market does not receive gas directly from Russia, there is a potential for wider European
impact, which could impact gas flows across the whole of Europe. Gas stress tests have been carried out tc
understand the impathat any potential gas supply disruptions might have on GB. The results of the analysis
show that GB gas demand can be met as normal under average winter conditions, with both low and high
levels of disruption. Additional market actions (e.g. reducqmb#z to the continent, maximised liquefied
natural gas (LNG), and/or demanitlie reduction) would only need to be triggered for the most extreme
scenario of cold weather conditions combined with a full disruption of gas from Russia. It is likely that much
of the replacement gas in the event of high levels of disruption would be met from increased LNG imports.

Hungary

As matter stands the outcome of the Ukrainien crisis is possible to have significant impact on the Hungarian
electricity system. In case tigas supply wanes or terminates, then the operation dirgdgpower plants is

likely to become unpredictable, which in extreme conditions can cause even 4000 MW capacity outage in
contribution with the decrease of electricity import coming from Ukraline. unavailability of the needed
capacity in this nagefor a relatively long period of time cannot be compensated neither by domestic sources,
nor by additional import. In case there is no continuous gas supply, it is possible to run out of alteeiative fu
within 2 weeks. Moreover, it is necessary to take into consideration further decrease of import as a
consequence of available capacity limitation in thefgad power plants of the adjacent electricity systems.

Ireland
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A Gas Stress Test analysis Hasen carried out by EirGrid on behalf of the Commission for Energy

Regul ation (CER). 96% of I relandds annual gas d
storage and LNG facilities, there are limited preventive measures that can bie thakeshort term to reduce
the effects of a gas supply interruption. Howev

National Grid), on behalf of the UK Government, indicates that there is no unmet gas demand in the UK and
Ireland inthe event of a one month or six month gas supply interruption from either Russia or Ukraine.
Therefore, it is assumed attBhtantwil bemaihtainredl 5s gas supp

In the event that Ireland has insufficient gas to meet its gas den@adishedding arrangements may need

to be applied by Irelandds National Gas Emergenc
involve the load shedding of géised generators, followed by industrial customers and smaller gas
consumers. Pctical measures are in place to cope with a reduction of gas supply, including the availability
of secondary fuels for power stations, ensuring-leda shedding plans for electricity consumers are up to
date, and carrying out a national gas emergenaynjig exercise.

Italy

Emergency plans elaborated by the Italian Ministry of Economic Development in which it was analyzed the
risk for the italian sistem, highlight the capacity of italian gas system to cope with limited consequences for
quite a long perid (up to 3 months) with suspension of the gas transit through Ukraine.

Latvia

The base load in Latvia is covered by CHPs which are mainly running on gas and currently there is no
available back up fuel possibilities for these power plants. In case ajasidisruption the non usable
capacity of CHPs could be around 1.19 GW and can make a big trouble in heating system and electricity
sector. According to exchanged information among Government and Latvian Gas Company during the
summeraseriousgasds r upti on coul dnét be expected. Taking
Latvian Gas Company and Russia and sufficient amount of natural gas in Latvian gas storages there is not
predicted any gas restrictions for coming winter. Latvian TSO kas participated in the preliminary Gas

stress assessment for Latvian power system prepared by responsible Ministry and the following conclusions
in case of full gas disruption in Latvia are pointed out:

1. Most critical transmission line (TL) maintenanceRnssia could reduce internal Baltic crdmsder
capacities (XBC) significantly (1150 MW to 800 MW). (Electricity consumption reduction needed
aprox. 500 MW in Latvia and Lithuania)

2. Emergency outage of Baltic internal TL could reduce XBC from 1150 MVBOMYV. (Electricity
consumption reduction needed aprox. 550 MW).

3. The next emergency outage of TL leads to collapse of Baltic transmission network and possible
blackouts of Latvian, Lithuanian, Belorussian and Kaliningrad power systems.

4. Emergency outage oflTcould be compensated by the Hydro power reserves in Latvia and Lithuania
up to 30h; after if no network restoratioriload reduction up to 550MW necessary in LV andiLT
appropriate BTSOs agreement is necessary.

Lithuania

Majority of Lithuanian power pints are gas fired and gas supply. However gas supply to Lithuania is
controlled by the one monopoly provider from Russia. In scenario of gas restrictioib@&V net
generating capacity will be unavailable the beginning of 20151131 MW net generting capacity have
possibility to operate on oil fuel. This amount of generating capacity can £6%&iof peak loadT he load
increment for severe condition was calculated taking into account the gas restriction scenario which should
increase the normédad by 10%.

Concerning all available oil fuel generation and generation from renewable sources we expés0ip/o
deficit at peak hours which can be covered by imports from neighbour countries. Electricity demand during
off-peak hours can be covered local oil generation. During gas supply interruptions, additional risk
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disconnection of crodsorder tie lines between Baltic countries and wiitind countries is considered. In

such scenario, Baltic power systems would have to operate in isolated mode and special measures need to k
introduced, however operational security would be decreased. Considering Kaliningrad area operation in
isolated mode tagther with Baltic power systems would redulthigher level of readability of the region,
however Kaliningrad area operation in isolated mode is also technically possible as recent tests of Kaliningrad
area shown.

The Netherlands

Due to the fact that thHetherlands has sufficient Gas supplies of its own, any crisis in Gas is not to be
expected to have an effect on the Dutch electricity supply.

Norway

Norway will not be directly affected by a reduced gasflow from Russia or Ukraine.
Poland

No special impaadf the potential gas disruption on the polish electricity system is forecasted, mainly due to
fact that energy generation from gas amounts at about 2% of total production.

Portugal

Uncertainty arising from situation in Ukraine does not also poses asisktural gas supplies for the national
system have origin in 51% in the Maghreb pipeline with the rest coming from different sources around the
world in LNG cargo ships that unload in our facilities in Sines.

Romania

In case of a gas crisis certain thafmower plants can switch from gas fired to only oil fired. In case of coal
freezing the slow tertiary reserve and part of the remaining capacity will be activated.

Serbia

Gas supply shortage caused by Ukrainian crisis. From experience of gas crif@ ing@stimated that gas
shortage may increase electricity consumption up to 300 MW and further increase over this margin in winter
peak is not possible due to constraints in distribution system.

Slovakia

The share of power plants that in the processdagftricity production need natural gas in some way (start of
the production, stabilization, etc.) is up to 26% (2106 MW) of the total installed power of power plants in
Slovak Republic.

However, the total loss of actual produced electricity is calcufabed the actual produced electricity, not
from the installed power, and this loss will represent only from 4.5% (September = 160 MW) to 6%
(January/February = 245 MW) of the total load in the peak time.

During the previous gas crisis (01/2009), househokt® not interrupted from natural gas supplies. Slovakia

has reserves of natural gas for about three months in case of gas interruption from abroad. Analysis of
electricity consumption during the gas crisis came to the conclusion that consumption wiecsistad no

or insignificant increase of electricity consumption (some households changed the source of heating to
electricity systems). Substitution of natural gas by electricity as the primary source for heating is not popular
due to the price relationsetween electricity and gas in Slovak Republic. We expect similar scenario,
therefore increase of electricity consumption in case of total interruption of natural gas supply from Ukraine
is not expected until natural gas reserves run out. Moreover Sldwakideveloped possibility of reversible

flow of natural gas from west Europe since the last gascRgversible gas flow from west Europe will save

gas reserves.
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Cut off of gas supply from the Ukraine will have impact on ancillary services provisieon8ary control
power is provided also on gas power plants in Slovakia. In case that gas power plants are not able to run the
tertiary control have to be activated much more.

Spain

From the point of view of generation adequacy, the margins evaluategl $pémish peninsular system for

the upcoming winter are quite wide even considering very low wind generation (95% probability) and a high
thermal forced outage rate. Adequacy problems are very unlikely to happen even under extreme conditions.
Gas supply irBpain is covered 50% by LNGcoming from a very wide range of geographical aressd

50% through gas pipelines from North Africa. No problem related to gas disruption are foreseen for the
upcoming winter.

Sweden

Sweden will not be directly affected byreducedjasflow.
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7. Country level

7.1. Individual country responses to Winter Outlook
Albania

For the coming winter the balance between generation and load will be managed by using our hydro power
plants and imports. Considering the firm import contrabes, adequacy and security of the Albanian power
system will not be threatened. In Albania there are not yet installed wind generations, and we do not expect
to face inflexible generation at times of minimum demand. The maintenances of generation uimts and
transmission system will be avoided at that period. The cross border capacities will be sufficient to make
possible planned import and transit.

General situation

The firm maintenance program of the generation units for next year, normally is issuedolyerQ
nevertheless, the maintenance schedule of the generating units is set to minimum because the mos
maintenance works have been accomplished during the summer period of the vyear.
In case of deficiency of generation (low hydrology, loss of major Juaitsinavailability of imports from
neighboring countries, and if the system reserves could not cover the lack of energy, last measure load
reduction is possible according to national defense scheme. We do not expect any problems related with
shortages oftransmission capacity or low generation availability, all maintenance works are already
performed during the summer and fall period of the year.

Most critical periods

The most critical period remains during the second part of December and January, dejpemdweather
conditions and temperature. Historically, the last week of the year has been the most critical. In case of
emergency, our Operator is authorized to apply load shedding in accordance with terms of Grid Code.

Expected role of interconnectors i relation to maintaining adequacy and the ability to import or

export

In relation to maintain adequacy, our power system is usually dependent upon imports of electricity from
neighbouring countries, and it will be dependent upon imports also for thegcpean Physical imports are
expected from the Greece and Montenegrin border and exports on the Kosovo border. Due to high transfer
capacities (two interconnectors 400 kV and two 220 kV), no problems with congestions due to transit flows
or security of suply are expected.

In general the interconnections are sufficient for import/export of electrititg. average simultaneous
import capacity for the coming winter is approximately 500 MW, whereas the average simultaneous export
capacity is approximately 30aW.

Available cross border capacity allows compensation of eventual energy deficit and transit of energy for
successfully functioning of electrical market.

We rely upon imports due to both security of electricity supply reasons and also market cohditiaen
our system and the neighbouring countries.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

Due to lack of wind generation, we are not expecting to have inflexible generation at demandmminimu
periods. Anyway in export direction always we have enough available transfer capacity.

Synopsis

As in the previous winters, Albania is a deficit area in peak demand hours, and that deficit will be offset by
imports from neighboring areas. It is expedteat the coming winter will be calm, though the most critical
period remains during the second part of December and January. The level of remaining capacity considered
as necessary in order to ensure a secure operation for the next winter is 120 MVénla tlére are not yet
intermittent energy sources like wind or solar, to be taken into account in our assessment. The maintenance
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of the generating units is performed already. No problems in the transmission network are expected because
the most maintenae works have been accomplished during the summer and fall period of the year. Import
Contracts till the end of this year are concluded already by market participants and the wholesale public
supplier, and the other contracts covering the first quarteexafyear, are under the process. In case of severe
conditions it will be requested to increase the import with at least 200 MW. Under these conditions all criteria
for the system adequacy will be met.

Framework and methodology of the assessments

Accordingto the Grid Code, OST's regular operation planning horizons are: year (Annual Operation Study,
AOS), month, week and day. The AOS is based on a model combining stochastic and deterministic approach,
and make use of information provided by grid users. &diom and short term, OST conducts studies
concerning the Generation Adequacy Assessment. The studies include load forecasts and multiple scenario:
on energy management using probabilistic and deterministic methods. The energy management studies aim:
at checking the actual energy situation and the level of hydro reserves. These studies are regularly revised to
include mainly variations in the load and/or the availability of the power plants. The winter adequacy
assessment is made by using these studie®@&hd 6 s dat a base.
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Demand and generation availability: Albania

1.8GW

1.6 GW
49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

mmmm Net [oad at reference point in severe conditions === Net load at reference point under normal conditions

mmmm Reliable available capacity under normal conditiomsssm Reliable available capacity in severe conditions

=== Net generation capacity

Remaining Capacity: Albania

0.4 GW ——
0.3 Gw’w
0.2 GW - - |

‘~~“~—"— P, —— ——m——————
P

0.1GW— Sceeae

0.0 GW +
-0.1GW+— —
-0.2 GW-+— —
-0.3GW+
-0.5 GW
-0.6 GW
49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
== Simultaneous Exportable capacity L Simultaneous Importable capacity
s Remaining capacity under normal conditions mmmm Remaining capacity under severe conditions

=== Remaining capacity including import/export contracts normal conditions === Remaining capacity including import/export contracts severe conditions

Relative indicators: Albania

49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

= Export capacity VS Load at reference point sevienport capacity VS Peak at reference point severRemaining capacity VS Load at reference point severe

Export requirements due to incompressibility of generation: Albania

49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

= Simultaneous Exportable capacity = Simultaneous Importable capacity ~m Downward regulation at 5am Downward regulation at 11am

47

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu



entso®@

Austria

Under normal conditions no problems with regards to load generation balance are expected in Austria for
winter 2014/2015. There is only a very small risk in case of very high load (due to a long lasting period with
extremelow temperatures) in combination with reduced generation (due to dryness and lack of primary
energy sources like natural gas). In general APG observes a tendency of thermal powerplants to be temporay
mothballed also during winter times.

General situation
No major specifics are foreseen during winter 2014/2015.

Most critical periods
No specific critical periods are expected but situations with high wind infeed in Germany could have critical
impact.

Expected role of interconnectors in relation to maintainingadequacy and the ability to import or
export
Due to increased renewable infeed in Germany, high imports are expected in the coming winter period.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
No problems concerning interconnectors are expected.

Framework and methodology of the assessments

For the upcoming winter APG assumed an increase of load of +0.5% compared to winter 2013/2014. Wind
power plants and solar power plants are treated as 100%9dbie capacity at peak load under normal and
severe conditions. Biomass power plants and 50% of all thermal power plants used for district heating are
assumed to be "Must Run Units" during the next winter period.

The net generating capacity of the Kraftlsgruppe Obere HLunersee is considered as firm export to
Germany as it is directly connected to the German TSO TransnetBW. The net generating capacity adjusted
by an unavailability of 20% amounts to 1,4GWhis procedure has been agreed on with TraBiNet

As there is a common market between Austria and Germany no NTC values were considerd at this border.
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Demand and generation availability: Austria
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Belgium

General situation

The situation in winte2014/2015 will potentially be very stressed for the Belgian system. This is mainly due

to threefacts: firstly,resulting from measurements carried out in June and July 2012, potential problems were
detected with the reactor vessel of one of the nuclear power plants on the site of Doel. Similar problems were
also detected during the revision of aisamnuclear power plant at the Tihange site. As was already the case
for winter 20122013, currently both units (adding up to more than 2a800) are shut down, and decisions

about restarting the power plants or permanently putting them out of sendamaexpected before the end

of the winter.

Secondlydue to a technical defect, a third nuclear unit (1038 MW) is out of service at least until the end of
2014. Currently it is planned to return into service at the start of 2015.

Thirdly, therecent clging in 2013 of classical generation unitdditionally, the nuclear phassut according

to Belgian law starts on the 15th of February with the closure of Doel 1, a 433 MW unit. Compared to previous
winter, these closures arein terms of capacity still more than compensated for by new renewable
production units. However, the infeed of these renewable units is less stable and less guaranteed compare
to classical production units, yielding a negative effect on global generation adegnabg. other had, no

new thermal units are planned to be commissioned.

For the adequacy analysis, all mostently available official information is used. There is however an
important dependence on the availability of the nuclear unit that is out due to technicas r&dken this
unit would not return beforgé Januaryand stay out whole winter long, the probability of loss of load for the
Belgian system becomes very significant.

Due to the announced closing of different CCGTs and Doel 1 and the lack of new generation capacity, the
Belgian parliament already enacted a new law in March 2014, introducing the concept of strategic reserves
for the Belgian system. These additional resgare constituted of generation units and demand response
contracts amounting up to 840 MW in total for coming winter. The strategic reserves are taken out of the
market, and can only be used when Belgium experiences risks of shortage to cover thdd@elgia

This capacity is included in the Elia contribution to the ENTES®@Vinter Outlook under the "Load
Reduction"category and t heref ore the fANet Loadodo in Appendi
reserves)

Under normal circumstancesvéragetemperaturesaverage load, average forced outages and average
renewables infeed), Belgium probably will already be structurally dependent on imports to cover the evening
peak on weekdays. Tlexpectedmportneeds are estimated at ab800 MW, which under those conditions

should be perfectly feasible regarding crbssder capacities and regarding available engrgyeighboring
countries.Under severe conditions however (cold temperatures, low renewables infeed and high forced
outagesBelgium will heavily depend on structural imports up to 3.6 @Gen after the above mentioned
strategic reserves are used). Under specific conditions of generation deficit in Belgium and France, these
amounts of imports could be problematic considering estimatsdtwooder flows of CWE and surrounding
countries. Moreovethe corresponding energy should be available for purchdabe market.

Most critical periods
Apart from the holiday period, all weeks can potentially be critical depending mainly aretherobgical
conditions in Belgium and neighbouring countries.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or

export

Belgium structurally and heavily relies on import from other countries to cover its peaK losuendency

was already apparent last years, but is currently boosted by the large nuclear unavailability -fiihe real
exchanged energy is of course dependent on the market situation, and can therefore be completely differen
from the strictly theorétal necessity of importing energy for maintaining generation adequacy.
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Expected role of interconnectordor managing an excess of inflexible generation at demand minimum
periods
No issues with excesses of inflexible generation are expected for the twintene.

Synopsis
Statistical studies performed by Elia identified important risks for the Belgian grid. Even under the following
prerequisites:
- havingthe contracted amounts of strategic reserves available;
- having3500 MW interconnection cagcity available for imports into the Belgian grid
(supposing that excess generation is available in other CWE countrjegnd
- averagetemperatures for the coming winter and limited growth of the peak,loads

generationadequacy might not bguaranteed during the entire winter period, and demand limiting actions
might be necessary for a limited amount of time. In case one or more of these prerequisites are not fulfilled,
the probability and duration of needing additional demand limiting actewerely increases.

These findings are confirmed by the quantitative ENAES®@inter Outlook results for Belgium.

This assessment takes into account the actual, announced overhaul and an estimation of the average outag
and nonrusability factors of thgenerator units connected to the Elia grid and the DSO grids. The average
outage rates of generation units were estimated based on historical data for the Belgian production park. Elia
has the possibility to reduce the offtake of some large industriedroass on the basis of interruptible load
contracts, but as these are part of the tertiary reserves, they are not used as a preventive measure to enst
system adequacy in the quantitative analysis.

In Figure 14 below it can be seen that under normal circumstances (average temperatures and average
renewables infeed), a moderate level of imports is heeded during most of the winter period to assure the
adequacy of thBelgian system.

For severe conditions howevirshown inFigure 157 with cold temperatures (P95: 19 in 20 days were
warmer since 1994) and almost no wind infeedywbet 3000 and 36@@W of imports are needed to cover
the Belgian load.

In both scenarios, the additional capacity of the strategic reserves is already included in the remaining
margins.
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Figure 14 - Remaining capacity under normadnditions
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Figure 15 - Remaining capacity under severe conditions

The large unavailability of nuclear power plants shall therefore lead to an increased Belgian dependency on
imported energyit should be assessed if no energyshiages on the European scale and more specific
on the CWE market i are expected, which could make importing sufficient amounts of energy
impossible.
To prepare for the coming wintex winter action plan (called BE.Ready)vas put into place by Elia. This
plan encompasses several actions to mitigate these problems as much as possible by:

- altering (cancelling) maintenance and outage plans (grid and generation) for the coming winter;

- assuring import capacities;

- sensibilizeand strongly financially incentivize balance responsible parties by increased imbalance

tariffs in scarcity conditions;
- updating procedures and action plans in case of an energy shortage

As a conclusionthe increased structural Belgian dependency on imgrts is a fact. As a consequence,
the generation/load adequacy cannot be ensured at national level, even under normal conditions.
Taking into account severe conditions aggravates the situation considerably. Therefore, Belgium will
be dependent on the avadbility of energy in the CWE region In case of scarcitythere is a risk that
demand limiting measuresmight have to be taken.

‘_ﬂ
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Demand and generation availability: Belgium
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Bosnia and Herzegovina

Generally, there are not expected problems regarding power system adequacy in Bosnia and Herzegovina fo
thewinter 20142015.

General situation
Regarding possible gas reduction, there is expected an increase of load about 10%, and possiflanoverloa
some power station 110/ x kV in Sarajevo region, but power system adequacy would not be endangered
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Demand and generation availability: Bosnia and Herzegovina
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Bulgaria

We do not expect adequacy problems for the upcoming winter season in both conditional and severe.
The maintenance schedule of alhjor generating units is strictly followed andlivtie finished by mid
October.Accompanying measures for keeping the forced outage rates at the lowest pesgsiblaill be
taken as wellThe current target levels of the big reservoirs are met anelxpect reliable operation and
predictable contribution of all storage and pump storageohyldnts to the power balance.

No problems in the transmission network are expected because of intense mainterarover the summer
period.The wind penetratiors still not critical for the system (684 MW) and that is why we do not expect
any problems concerning combinations of high wind and high level of must run generatigmayht hours

of low demandWe expect some balancing problems at the end of thesses period (end of March,
beginning of April) due to the high penetration of PV plants (1036 MWp) and their highest output and low
consumption typical for the weather conditions for this period of the Reanp utilization increases during
afternoon hots of low load levels.

For our power system severe winter conditions are considered periods with daily average temperatures lower
than-5 C which is the saturation tenperature of the heating zone in Bulgaria. Nominally the severe temperture
condition are dfined as peods where thealy average temperature is wit more than 9 C' lower than the
normal dayly average temperature for the assesed period. The load sensitivity to temperature for the assesse
period is as follows: December and Janu&&y MW/C, Féruary-100 MW/C and March90 MW/C. This

results in an increase of the load on minimum basisO6f MW during severe cold waveghe latest
information and assessments regarding the energy security stress tests in Bulgaria related to an eventual ga
crisis have already been submitted to EC.
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Demand and generation availability: Bulgaria
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Croatia

Croatian transmission system operator (HOPS) does not expect any serious problem to achieve generation
load balance next winter. As the hydrological situation is satisfactory, domestic generatiorecandieto

meet great part of demand. To meet the rest of demand the generation of thermo power plants and imports
should be used, depending on market and other conditions.

General situation

Generally all maintenances have to be avoided during the wintiedp®laintenance activities can be
expected from April 2015. Hydro levels are at this moment (October 2014) satisfactory. Some information
about gas storage is not available to HOPS.

Most critical periods

Most critical periods are those with unfavouralsather conditions. Last three years Croatian power system
suffered mostly at the beginning of February when the low temperatures followed by strong wind and heavy
precipitations occurred.

Expected role of interconnectors in relation to maintaining adequac and the ability to import or

export

Croatian power system is connected with four neighbouring systems. The numbdinestie sufficient to
enable import needed for electricity supply. There is not any problem expected with electricity transit also.

Synopsis

Most stressful periods for Croatian power system in winter period are those with unfavourable weather
conditions. Such conditions were experienced last three years at the end of January and beginning of Februar
when strong wind, heavy precipitatis and melting snow caused interruptions in supply. Nevertheless,
Croatian transmission system opergtd®PS) does not expect significant problems to meet demand. At this
moment (beginning of October 2014) hydrological situation is satisfactory andawifalls in autumn it

could be even better. For the supply of electricity customers in Croatia there are availatde &éso.

Framework and methodology of the assessments
For making the winter adequacy assessment the data from the data base ah @aaimission system
operator (HOPS) were used.
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Demand and generation availability: Croatia
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Export requirements due to incompressibility of generation: Croatia
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Cyprus

The calculation of the load normal and severe conditions is based on the weekly system forecast under norma
temperatures and the weekly system temperatures under extreme temperaho#scéses the average
weekly temperatures are considered.

General situation

Peak load in Cyprus is observed during the summer. Maintenance of thermal units, which is around to 15%
of the total installed capacity, is carried out not at low demand pe#itsdsin the period examined a 220MW

unit will be unavailable deito repair works.

This increases the average outage range to 30%.

Most critical periods
No specific period is considered critical during the winter period.

Expected role of interconnectors inrelation to maintaining adequacy and the ability to import or
export
Not Applicable

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
Not Applicable

Synopsis
During winter no specific period is consigd critical. Cyprus is an isolated electricity system that faces high
wind penetration during low demand periods at night. This is dealt with wind generation curtailment.
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Czech Republic

Expected load development and availability of generatmpacities are in balance during whole winter
period. Reserve margin capacity is positive from 2600 MW up to 3600 MW. This value is result of continuing
stagnation in electricity consumption in Czech Republic and commissioning of new generation capacity.

General situation
Level of generation capacity maintenance is in accordance to the standard revision plans. Therefore we don't
expect during the winter period any problems with limited availability.

Hydro inflows in reservoirs are calculated at 50% proligil@ihd we do not expect any congestion for run of
river power plants production. Gas power plants in Czech Republic are prevailingly used for peaking or
regulation resems

The expected impacts of the shortages of the Russian gas deliveries canctlassifiaimal basedn the
following assumptions:

- low participation the gas generation on the CZ electricity produttratio less than 2%

- gas turbines are providing ancillary services and due the low utilization in the case of activation such
capacity an be replaced or substituted by othelf for example heating oil.

In the situation of longer shortages of gas deliveries for household heating and other vulnerable consumers
are limited the possibilities of the substitution to other fuel. In the chge switching to the electricity

supply, we have to consider increase of the electricity consumption, but it will not exceed significantly severe
conditions assessed in tNeinter Outlook Main limitation parameter is the reserved cayafrom the
distribution grid.

Taking into account available fuel mix for electricity generation in the Czech Republic we can conclude that
will be created sufficient reaming capacity in CZ power system allowing in the acceptable range to help with
export toother TSOs.

Due to the used technology on gas turbines (especially in case of CCGTs) the minimal generation is higher
than zero approx. up to 300 MW. Therefore we are recommend to use this value for remaining capacity.

Most critical periods

Yearly load mnimum can be considered as a most critical period in winter. Based on the load prognoses in
normal weather conditions it is expected in week 52, 1 antb13 0 avoid excess of inflexible operation
during this period relevant measures has been taken @oveesufficient volume of ancillary services
especially for the downward regulation (MRocusing on weekends and -gi¢aks.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or

export

Due to the maintenance coordination between generation and transmission f&ta@crspower grid
reached optimal level, taking into account requirements for long term revision of transmission lines. Potential
occurrence of transit flow from neightiiog systems is limiting the role of the interconnectors to maintain
optimally the system adequacy with respect to transmission grid operational criteria.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

The forecasted NTC values represent best estimate values refecting available information. (e.g. Maintanace
plan) for the time being. These values may be subject of later update

Synopsis

Availability of generation capacities and expected load is adegluring whole winter period. Load scenario

is based on continuing stagnation of the electricity consumption in CR. In power balance we included
commissioning of new generation capacity. For this reason it was reserved sufficient range of regulation
power with special focus on downward regulation on weekends and public holiday.

Framework and methodology of the assessments
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We use methodology of ENTSE.

Demand and generation availability: Czech Republic
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49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

=== Simultaneous Exportable capacity L Simultaneous Importable capacity
mmmm Remaining capacity under normal conditions mmmm Remaining capacity under severe conditions
=== Remaining capacity including import/export contracts normal conditions === Remaining capacity including import/export contracts severe conditions

Relative indicators: Czech Republic

100.0%
80.0%
60.0% -
40.0% 1— —
20.0% -

0.0% -

-20.0% +— —

-40.0% F

-60.0%

-80.0%

49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

= Export capacity VS Load at reference point sev.zienport capacity VS Peak at reference point seveirRemaining capacity VS Load at reference point severe

Export requirements due to incompressibility of generation: Czech Republic
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Denmark

General situation
The winter is expected to be acceptable from an adequacy point oHoewever, Denmark has experienced
many extreme storms the past couple of years.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export

In general, Denmark is dependentitainterconnectors. In peak loadurs, Denmark has a deficit most of
the weeks from December to March. However, tliggeesassume 0% production from wind power and no
import, which would not happen in reality.

Synopsis
The winter is expected to lbeceptable from an adequacy point @wiHowever, Denmark has experienced
manystormsduringthe past couple of years.

There are several projects running over the autumn, but they are expected to be completed at the end of 201~
However, there will still be projects over the winter, amorfter, the takeover of the 150 kV grid on the
west coast of Jutland (Denmark west) and the 132 kV ghidestern and Southern Zealand.

Furthermore, the cable laying of the 132/150 kV installations will continue over the winter.

It is also expected that thespection and maintenance works continue until middle of December 2014.
The Kontiskan connection will be disconnected for replacement of a cable during the autumn of 2014. The
expected duration is approx. two weeks.

It is expected that all nehothballel power stations will be available. There will be no inspection and
maintenance work and several power stations will be in operation due to heat constraints.

The planned outages are not expected to cause any problems to the power balance over the winter.
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Demand and generation availability: Denmark
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Export requirements due to incompressibility of generation: Denmark
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Estonia

Elering estimates that during the coming winter, the domestic consumption at any time period will be ensured
by domestic production capacity. Estonia’s peak load of last winter was 1,51 GW (on 30.01.2014 16:55 CET)
The historic peak load h&een 1,587 GW (on 28.01. 2010) and on severe weather conditions it is expected
that the peak load can be over 1,6 GW. Still there is expected to be enough production in system to cover the
demand. As according to recent available data the total netedstalpacity in the system is 2,71 GW and

the availble capacity during coming winter will be 27,89 GW (depending on the maintenances of power
plants), under severe condition 1;684 GW, which is sufficent to cover the peak loacknein severe
condition.

General situation

The highest level of maintenances in power plants are planned in April, during weeks 15 and 16 and in
December, weeks 49 until beginning of January in week 1. During higher load periods in January and
February there are currently nganned any maintenances in power plants.

Most critical periods

Most critical period is considered to be the end of January and the beginning of February,-Weekse4

usually the outdoor temperatures are lowest and the probability for peak loaddoiagpghest. Still there

is expected to have enough production capacity in the system therefore no severly critical situation is foreseen
for upcoming winter.

Expected role of interconnectors to managing an excess of inflexible generation at demand minim

periods

The part of inflexible generation in the system is not significant and no problems are expected for managing
the inflexible generation inside the power system, even during minimum demand periods.
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Demand and generation availability: Estonia
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Export requirements due to incompressibility of generation: Estonia
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Finland

As in the previous winters, Finlansl a deficit area in peak demand hours. Demand is highly dependent on
outside temperatures and most critical period is from week one to nine. The deficit is expected to be met with
import from neighboring areas.

No specific problem should occur in the nmimim demand hours because the installed wind and solar power
capacity is relatively low in Finland.

General situation

No yearly overhauls are carried out during the most critical pe@edrhauls of two coal firing plants take
place during last weeks ofdlanalysis period. Peak load reserve is available from the beginning of December
till the end of February.

Most critical periods
The most critical period in Finland is typically from week one to nine when the lowest temperatures are
expected.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export

Importis needed to cover the demand in peak hours. The maximum deficit in severe conditibii3\is 2,
from week2 to 8. The import capacity on interconnection® 6W, is sufficient to reet the deficit.

Required amount of import is expected to be available from neighboring areas also in severe weather
conditions. However, it should be noted that there are uncertainties with Russian import due to capacity tariff
onthe Russian electrigitmarkets.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

There should be no specific problem with inflexible generation in Finland in the coming winter. Installed
wind powerand solar power capacities are relatively low and there is a lot of export capacity available.

Synopsis

General

As in the previous winters, Finland is a deficit area in peak demand hours. The deficit is expected to be met
with import from neighboring areas

Available capacity
There are no significant changes in Finnish net generation capacity compared to previoas winter

Non-usable generation capacity is estimated on the basis of TSO's own experience and statistics available. It
includes estimated reductions becaofseery different reasonsoutagesthe electrical output of CHP pln
is reduced in cold conditions as more heat is needed, etc.

For thermal power plants and hydro power, the availability is assumed to be same in both normal and severe
conditions. In nuclear power plant's case, high availability is expected as in preinoers. Wind power
availability percentage in normal conditions, 20 %, is based on recorded average output during top 10 demand
hours in Sweden and Finland in 262911. 6 % availability in severe conditions is based on Nordic
researches.

Peak load sitations

In the coming winter, possible peak demand is estimated to be at the same level as in the previous years. Pea
load in normal conditions represents average weekly maximum load from 20@8. Peak load in severe
conditions represents possibleximum load in once in 10 year winter conditions. Load reduction due the
simultaneously increasing electricity price is assumed to be 500 MW when demand exceeds 15 GW and 300
MW when it exceeds 14,5 GW.

Importis needed to cover the demand in peak hathie. maximum deficit in severe conditions is 2,4 GW
from week two to eighfThe interconnection capacity is sufficient to meet the deficit.
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Required amount of import is expected to be available from neighboring areas also in severe weather
conditions. Howeer, it should be noted that there are uncertainties with Russian import due to capacity tariff
on the Russian electricity markets.

Minimum load situations

Must run generation in Finland is assumed to include nuclear power generation in total, hydro and CHP
generation to some extent. Installed wind power and solar power capacities are relatively low and there is a
lot of export capacity available, so no specific problem is expected with inflexible generation in Finland in
the coming winter.

Framework and methodology of the assessments
Finland's dataloes not include Aland Islands.
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Demand and generation availability: Finland
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Export requirements due to incompressibility of generation: Finland
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France

Under normal conditions, the situation is correct. No difficult situation occurs during winter concerning the
balancingIn severe conditions, the situation needs to be watchful from week 2 to week 6, the adequacy is
dependent on imports especially in week 5 where 4,3 GW are needed.The result of a load reduction tender
call will be known in earljpecembel014. This result ay offer more load reduction from theoflLJanuary

2015.

General situation
The level of generation is similar to last year.

The level of maintenance is higher than last year for thermal power. In particular there are the shutdown of
approximately 1000 MVWf fossil fuel generation in the end Mfarch This winter 0,48 MW of capacity is
mothballed for economical reason

Most critical periods
In severe conditions weeks 5 and 6 are the most constrained. France requires 4,3 GW of imports in week 5
to fulfill the load.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or

export

In case of a cold spell interconnectors would be necessary otherwise no risk on the security of supply is
identified.

Expected role of interonnectors to managing an excess of inflexible generation at demand minimum
periods
No risk of an excess of inflexible generation is identified.

Synopsis
Under normal meteorological conditions, the forecast outlook for the electricity sugpignd balancia
continental France shows no patrticular risk for the entire winter-2018 period.

For the coming winter, the main risk factors are mainly the sensitivity of load to low tempenatptaaned
outages of generating units. From the French gas sysbentisk of a gas shortage (Ukrainian crisis)
involving CCG generation is mainly low.

The generatioii load balance on the French system should be maintained for the coming winter. The risk
related to security of supply is mainly low, with a few periddeni January to the mid February) with
moderate risks.

Demand:
The weekly peak load is calculated for normal and severe conditions.
The net weekly peak load takes into account load restrictions corresponding to the statistical value of load
reductonavail able for customers with special contr at
Balancing Mechanism.
Demand under normabnditions:
1. Demand forecast takes into account consumption trends, assuming temperatures are in line with
seasonal nons.
2. Maximum demand forecast is estimated around 84 GW (unrestricted)
Demand under severe conditions:
1. A decrease in temperature of 1°C causes demand to rise by approximately 2300 MW
2. Maximum demand forecast is estimated around 104 GW (unrestricted)

Geneation:

Overhauls are consistent with the last schedule given by the Generators to RTE (beginning of September).
A sensitivity analysis can be carried out if needed.

Generation under normal and severe conditions:
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1. The overall installed generating capad#tysimilar to last year: the shutdown of fossil fuel power
plants is compensated by the developpement of solar and wind power.
2. The overall availability of generating facilities is expected to be lower than last winter because of
high level of maintenance
3. No reduction of generation in severe conditions is taken into account.
RTE also does not take into account solar generation for winter studies (peak load during winter occurred
around 7p.m).
Wind generation is estimated:
1. by the average generation obserirethe last winters
2. by forecasting the increase of installed capacity
Hydro level and inflows are supposed to be at their historical average value.
Outages capacity is calculated for each week considering the unavailability rates of thermal units.

Geneationi Demand balance

The generatioif load balance on the French system should be maintained for the coming winter. The risk
of an interruption in supply is moderate during the whole winter.

Under severe conditions some imports up to 4,3 GW could lokedée mid January
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Demand and generation availability: France
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FYRO Macedonia

The generatiofioad balance in the Macedonian power system should not be risky during the winter
2014/2015. For the upcoming winter period the adequacy and security of the Macedonian power system will
not bethreatened taking into account the high hydro power plant reservoir basens as well as the planned
availability of the production and transmission facilities.

General situation
The maintenance schedule of the generation units is set to minimum. No prablémastransmission
network are expected because all of the maintenance work has been finished during the summer period.

Most critical periods
We consider that the most critical period will be during the secound half of December and first half of January.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export
Our transmission capacities are sufficient to meet the needs for energy import.

Synopsis

Taking into consideration the firm import contracts for théarywe do not expect significant balance
problems in the Macedonian Power System during the approaching winter period. In a case of unexpected
low temperatures associated with increased demands it will be necessery to increase the energy import
volume usig the avalable interconnections. Physical imports are expected from Serbia and Bulgaria and
exports to Greece. The average simultaneous import capacity for the coming period is approximately 1000
MW, while for export is 500 MW. The level of remaining capadepends on the load level. For this period

it varies from 50 MW in days with high load, up to 500 MW in days with low load.

Framework and methodology of the assessments

Weekly peak load for a normal condition is obtained by scaling the realized tahe fesame period during

the 20132014 with 2,3%, for the season normal temperature that is aBUtit. This is the percentage
increase in total energy consumption according to official Energy balance of the Republic of Macedonia in
the period from 20140t2018.

Weekly peak load for a severe condition is obtained by scaling the realized load for the same period during
the 20132014 with 7%, for the abnormal seasonal temperature of a2OAE.
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Demand and generation availability: FYRO Macedonia
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Export requirements due to incompressibility of generation: FYRO Macedonia
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Germany

The balance between generation and demageiisrally expected to be maintained during the winter period
in case of normal and severe conditions

General situation
Regarding the generatibiload balance for Germany usually it is not assumed that there isavaitability
for generation units thare dependent on fossil fuels due to a lack of primary energy sources.

Most critical periods

From the experience of past winters the period around Christmas could be critical due massive oversupply of
the German control area. This could result in strorgatiee prices for electricity and could contribute to

high upward frequency deviatiarin such a case the German demand for negative control reserve might not
be covered by the procured reserves and emergesegve would have to be used.

Another criti@l situation would be posed by an unexpected strongspat with little wind feeein and a
possible gas shortage, which could lead to an undersupplied control area.

Expected role of interconnectors in relation to maintaining adequacy and the ability tamport or
export
Interconnectors are generally expected to be important for the ability to import or export.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

The interconnectors are expected to pdety important role for the export of excess generation during
minimum demand periods. According to the quantitative analysis of the downward regulation capabilities,
especially on 11 a.m. on Sundays a great amount of excess generation is espected. iHoagebe noted

that in such cases it is also possible for German TSOs due to specific laws and regulations to reduce the RE
feedin in order to mitigate any negative effects on the network.

Synopsis

After the first steps of the nuclear phamé in Germany in 2011 German TSOs are still facing a situation
characterized by the enduring regional lack of conventional generation, primarily in Southern Germany. At
the same time the commissioning of important conventional power plants in Germany isdeldied.

Learning from last winters, a situation with high load, low RES -eeaind high exports to support the
neighbouringcountries has to be considered.

Regarding the generatiérioad balance for Germany usually it is not assumed that there isavaibebility

for generation units that are dependent on fossil fuels dukatk af primary energy sources.

RES are continued to be installed at a high speed. For southern Germany this attributes largely to distributed
PV generation. In the end of theaye2014 the installed capacity of PV generation in Germany is expected to
reach about 38 GW. That means an increase of abo8t@W in this year. The German government has cut
down the financial subsidies for photovoltaic power plants; neverthelessalblenotduction of the fast
increase of installed PV capacity is not expected soon as subsidies are planned to stop at a level of 52 GW o
a total installed capacity of PV. The installed capacity of wind power plants is expected to increase by about
4.9 GWreaching 38t GW. However for the winter period with load maximum in the evening PV generation
does not contribute to the coverage of demand wiiild feedin is not guaranteed.

In the winter period the German TSOs may be faced again with problems tqraigetecurity rules,
especially in situations with high wind fe@din the North and high load in the South of Germany. In these
situations, an excess of transmission capacities of network elements in the important transmission axes from
North to Soutthas to be expected. Being faced with these risks for security of supply the German TSOs are
again preparing a high amount of grathd marketelated measures e.g. redispatch with increasing amount

of power to be shifted between control areas.

To cover theanticipated very high redispatch demand as for the last winter, the German TSOs determined
the need of an additional reserve generation capacity of about 3,1 GW for the winter 2014/2015. Almost the
complete capacity has already been contracted. In ava=mmtract these required reserves a new German
regulation allows to prevent the switoff of systemrelevant units, which are instead transferred into a-TSO
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controlled reserve. They are still included in the data table. Additionally 0,8 GW of reseveebdem
contracted in Austria for the coming winters.

A further benefit for generation adequacy is provided by the new regulations for contractual load reductions.
Framework and methodology of the assessments

Due to minor changes in the used data bast®mparison to previous Winter Outlooks, the values in this
report are not directly comparable to previous ones.

Nonetheless there is still lacking data so that further improvements of the data base are necessary. In
combination with the used estimationecassary e. g. for outages, this means that possible sources of errors
are present in the current data.

The net generating capacity of the Kraftwerksgruppe Obetditiersee in Austria is considered as firm
import to Germany as it is directly connectedhte German TSO TransnetBW. The net generating capacity
adjusted by an unavailability of 20% amounts to 1,4GW. This procedure has been agreed on with APG.
However, there are further kinds of power plants which will in future perhaps be in includedimbionts.

The common network analysis of the German TSOs for the winter has continued as in the year before
providing important background information also for the system adequacy assessment especially with respect
to the dimensioning of extra reserves.
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Demand and generation availability: Germany
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Great Britain

Weather corrected peak demand has continued to decline. Given that statistical review of positive gross
domestic product (GDP) figures shows that the economy has been better than recent years, it seems likely
that the decline in peadtemand is due to energy saving measures, increase in embedded generation and a
move away from heavy industry to less energy intensive industrial activity. However, generation capacity
has also continued to fall due to the closure of more coal and oié @lara result of the Large Combustion

Plant Directive and the closure of uneconomic gas fired power stations, although this has been patrtially offset
by additional wind capacity.

The overall effect on margins is that they have decreased compared tdistoeiat levels but they are still
expected to be adequate based on normal temperatures and expected levels of generation availability. Unde
severe weather conditions (1 in 20 cold temperatures), forecast demand including reserve wmutl dtill
interconnector exports to the continent and Ireland would not be possible in all weeks of the year. In the
unlikely event that the amount of generation does not meet the amount of demand for a period of time,
National Grid, as GB TSO, would need to take mitigaactions to avoid any loss of load. These actions
include the use of two New Balancing Services: Demand Side Balancing Reserve (DSBR) and Supplemental
Balancing Reserve (SBR), which provide the option of additional capacity if necessary. Therdhs also
option of using the existing approaches such as the emergency assistance from interconnectors, maximur
generation service or voltag€he most critical periods are early December andJaidiary when margins

are expected to be very low under 1 in B@ditions with the interconnectors at float.

General situation

Electricity margins have decreased this winter compared to recent years due to planned generator closures
and breakdowns. There is also still some uncertainty on generators returning froe Batagnuclear

reactors are currently out of service for boiler checks. They will return progressively until the end of
December but will be restricted to 80% of full lo&wlorder to take account of this uncertainty, National Grid

(as GB TSO) has proaenl two New Balancing Services to manage the risk for this winter. These services
are Demand Side Balancing Reserve (DSBR) and contracts for three power stations to provide Supplemental
Balancing Reserve (SBR). These New Balancing Services will providelzimed total of 1. GW additional

available capacity this winter.

Most critical periods
The most critical weeks are weeks 49, 50, 51, 3 and 4, especially under severe conditions

Expected role of interconnectors in relation to maintaining adequacy and thability to import or

export

As shown by the graphs, over the mid winter period, full interconnector exports would not be possible,
especially under severe conditions.

Expected role of interconnectors to managing an excess of inflexible generation at demamishimum
periods
Demand is expected to be well in excess the inflexible generation under all scenarios and conditions

Synopsis

Weather corrected peak demand has continued to decline. This is thought to be due to the recession, energ
saving measures, a v®away from heavy industry to less energy intensive industrial activity, increasing
volumes of small embedded generation and increased customer demand management. However, generatio
capacity has also continued to fall due to the closure of more codlilapldnts as a result of the Large
Combustion Plant Directive and the closure of uneconomic gas fired power stations, although this has been
partially offset by additional wind capacity.

The overall effect on margins is that they have decreased compassgint historic levels but they are still
expected to be adequate based on normal temperatures and expected levels of generation availability. Unde
severe weather conditions (1 in 20 cold temperatures), forecast demand including reserve wouldettill be m
but full interconnector exports would not be possible in all weeks of the year. In the unlikely event that the
amount of generation does not meet the amount of demand for a period of time, National Grid, as GB TSO,
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would need to take mitigating actiotts avoid any loss of load. These actions include the use of two New
Balancing Services: Demand Side Balancing Reserve (DSBR) and Supplemental Balancing Reserve (SBR),
which provide the option of additional capacity if necessary. There is also the dptisngthe existing
approaches such as the emergency assistance from interconnectors, maximum generation service or voltag
reduction The most critical periods are early December andJaitiary when margins are expected to be

very low under 1 in 20 comttbns withthe interconnectors at float.

Framework and methodology of the assessments

1. The weekly peak load for severe conditions is based on a 1 in 20 figure.

2. We expect about 1.5 GW of generation capacity to be sterilised in Scotland due to transmission
constraints under high wind conditigrelthough such conditions are not expected to result in system
tightness

3. The level of pump storage pumping load that is expected to be on the system at the time of the weekly
overnight minimum demand has been usecdeatof pumping capacity as other factors limit the the
maximum pumping that can be achieved.

4. The demand forecasts for Sunday mornings have already been depressed to allow for embedded sola
generation.

5. Must run plant for the weekly overnight minimums aheé Sunday morning demands include plant
required to provide the positive reserve requirements.

6. The generation availability data does not include the additional 1.1 GW capacity procured by the New
Balancing Services (DSBR and SBR)
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Demand and generation availability: Great Britain
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Export requirements due to incompressibility of generation: Great Britain
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Greece

General situation

The Greek system is expected to be in balance in the upcoming winter perio2026)4The level of
indigenous national generation the good hydraulic storage of hydropower stations ensure the adequacy anc
security of the Greek interconnectegism, which is not threatened under normal and severe weather
conditions and there is no planning for high level of maintenance during this winter.

Most critical periods
The most critical period during winter is tsecad half of December and JanuaModerate imports are
needed to meet our operating criteria under normal conditions

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export

The role of interconnectors currently is not importangiemeration adequacy due to decrease of the demand
the last years.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

Mainly we use the MEAS (Mutual Emergency Assistant Service) agreement in ordgy tbehkaly in the
period of the increasing production by Renewable energy sources.

Framework and methodology of the assessments

In long term, a System Load Forecast study covering both energy and yearly peak load is carried out every
year. The results arincluded in the TelYear Network Development Plan issued by IPTO and published
upon approval of the Regulatory Authority for Energy. In this frame, monthly peaks are also calculated.In
medium and short term, IPTO conducts studies concerning the Gendwd¢iquacy Assessment. The studies
include load forecasts and multiple scenarios on energy management using deterministic methods. The energ
management studies aims at checking the actual energy situation and the level of hydro reserves. These
studies areegularly revised to include mainly variations in the load and/or the availability of the thermal
units.
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Demand and generation availability: Greece
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Export requirements due to incompressibility of generation: Greece
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Hungary

In the Hungarian electric power system the required adequacy margin can be guaranteed by a considerable
amount of import only. Several ges are necessary to overcome this historical feature, being a result of
missing competitive, highly flexible generation units.

General situation
The level of maintenance is relatively high during the spring, it is between 200 and 1200 MW, which is 5
12% d the Hungarian installed capacity. The most critical periods are the weeks of April.

Most critical periods
The most critical periods can be caused by the severe weather conditions in December and January, since th
units are temperature dependent.

Thecritical weeks are expected to be until mid Januarifebruary and Aprikince the level of maintenance
is higher then, than in the previous months.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or

export

Access is possible via yearly, monthly, daily and even intraday capacity tenders, auctions. Limitation is due
to high transit flows through the interconnections, as well as due to planned maintenance in some periods.

Synopsis

In spite of the growing unceinty on both generation and demand side, as a result of market development
on the one hand, and promotion of intermitted generation on the other, the Hungarian power system is
expected to be on the safe side during the next winter period.

However, therare a few risks that must be carefully managed by the TB&xe risks are:

- Availability of fuel, first of all that of natural gas. During lotegsting cold winter periods, demand
for natural gas becomes very high at households and at power plantsanthéme. Therefore, a
well-functioning gas market, as well as satisfactory replacement fuel reserves at generators are
essential to keep the lights on. High capacity gas storage was built so that the security of the gas
supply could be increased.

- Overallcrossborder capacity is satisfactory, however, allocation of ebasder capacity rights on
the respective border sections may be an issue.

- The required level of remaining capacity can only be guaranteed by a certain amount of import,
mainly undersevere conditions. Crof®rder exchange is a matter of economy for market players.
Their decisioamaking can be influenced by contractual conditions, e.g. on reserves.

- As matter stands the outcome of the Ukrainien crisis is possible to have signifipant on the
Hungarian electricity system. In case the gas supply wanes or terminates, then the operation of gas
fired power plants is likely to become unpredictable, which in extreme conditions can cause even
4000 MW capacity outage in contribution witthetdecrease of electricity import coming from
Ukraine. The unavailability of the needed capacity in this rate for a relatively long period of time
cannot be compensated neither by domestic sources, nor by additional import. In case there is no
continuous gs supply, it is possible to run out of alternative fuels within 2 weeks. Moreover, it is
necessary to take into consideration further decrease of import as a consequence of available capacity
limitation in the gadired power plants of the adjacent el@gty systems.

The reference adequacy margin at weekly peak is 0.5 GW, the capacity of the largest generation unit in the
power system.
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Demand and generation availability: Hungary
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Ireland

It is expected that there will be sufficient generation in Ireland to ensure an adequate capacity ntaegin fo
coming winter. Demand growth is relatively flat.

General situation
Most transmission feeders are expected to be back in service for the high demand winter period. Some
maintenance outages will be scheduled during this period but will not effeahsyesterity.

Most critical periods

The cold months of December, January and February will have high demand which is why there are no major
outages planned for this period. The only outages at times of high demand are hydro units and two gas turbine
units ofshort duration and which are not occurring simultaneously.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export

The EastWest Interconnector (EWIC) should be fully available during the winter pértisishould provide
Ireland with the capability to export or import 500MW of power. Due to current electricity prices in both
Ireland and Great Britain, it is likely that that the flow on the interconnector will be primarily imports from
Great Britain into deland.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
EWIC can export to the UK in times of minimum demand.

Framework and methodology of the assessments

The generator capacities, generator margimsprovisionally scheduled outages of generator units are stored

in abespoke databasgstemused for analyzing generator margins and outage schediiessystem will

export results for capacity margins and schedule outages which have been incthideeport. The forced

outage probabilities used are generated each year based upon the generators availability over the past thre
years. Generator must run status is based on curremtiopgpolicies and constraints.

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 « Fax +32 2 741 09 51 « info@entsoe.eu * www.entsoe.eu



entso@

Demand and generation availability: Ireland
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Export requirements due to incompressibility of generation: Ireland
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Iceland

The generatiooapacity in Iceland is expected to be sufficient to meet peak demand this winter under normal
as well as severe conditions. Landsnet does not anticipate any particular problems in the isolated Icelandic
power system.

The installed generation capacity coateel to the Icelandic transmission system is approx. 2.7 GW, of which
77% is hydro based ar&3% based on geothermal energy.

Long term Generation Capacity Assessment and Load Forecast for the Icelandic power system are made by
Landsnet every year and refaat in the Transmission System Development Plan and Energy and Power
Balance report. For short term assessment, studies are made by Landsnet on a weekly basis for Generatio
Capacity, Reserves and Load Forecast.

The generation capacity in Iceland is expddb be sufficient to meet peak demand this winter under normal

as well as severe conditions. However, the transmission capacity may be limited in parts of the system during
late winter/early spring, due to bottlenecks in the transmission system. Laisdsnate of the problem and

will operate the system amalingly.

General situation
Scheduled maintenance usually takes place during the summer. period

Most critical periods

The transmission system is expected to be most stressed from late January diktdrehi, due to
bottlenecks and local consumption in certain areas. The generation capacity, however, is generally not
expected to be a problem. It may though be needed to transmit power between areas, due to local
discrepancies of hydro power inflow staitu

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export
N/A

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
N/A

Synopsis
See above.
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Italy

General situation

In normal condition, no problem regarding system adequacy is expected in the Italian system:
notwithstanding the decommissioning or mothballing of a large number of old maifinedipower plants,

the reliable available capacity is eqted to be higher than the peak load in the whole period. Also under
severe conditions the general situation expected this winter is not critical, with some problems that may arise
only in theisland ofSicily (the new interconnection with mainlaisdexpected to be put into operation in the
second half of the year).

The main issues which could affect the generation capacity and the relatestroeasures are the following:

- lack of adequate downward regulating capacity: high renewables prodweithohafd solar) during
low load periods, taking into account the level of the other inflexible generation, could lead to a lack
of adequate downward regulating capacity. In order to cope with this risk, Terna prepares preliminary
analysis and, in case oéad, adopt the appropriate countermeasures

- shortage of gas supplyemergency plans elaborated by the Italian Ministry of Economic
Development in which it was analyzed the risk for the italian sistem, highlight the capacity of italian
gas system to copwith limited consequences for quite a long period (up to 3 months) with
suspension of the gas transit through Ukraine

- grid constraints: the limitations applied to the generation plants, due to grid constraints are minimized
through the planning of the ages of the relevant grid elements during appropriate periods.

Most critical periods
The worst weeks for downward regulation are expected to be the ones during very low load periods
(ChristmasandEasteroliday).

Expected role of interconnectors in relatbn to maintaining adequacy and the ability to import or

export

The Italian system is not dependent upon import/export of electricity from neighbouring countries to meet
the balance between generation and demand.

Expected role of interconnectors to managingn excess of inflexible generation at demand minimum

periods
During high renewable/low load periods, in order to guarantee the system security, Terna could adopt special
remedial actions.
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Demand and generation availability: Italy
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Export requirements due to incompressibility of generation: Italy
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Latvia

Looking to the next winter overview Latvian TSO
shortterm studies or assessments for the upcoming winter period 2014/2015 at national level or in
cooperation between neighboring TSOs. Baltic TSOs yawae keeping close relationships regarding
transmission network reliable operation and cooperation for security of supply issues in the Baltic region.
The load forecast is prepared based on last winter's weather conditions (2013/204téymongter iflow

level in Daugavariver, average heat consumption in Riga city and existing gas price in Latvia. Latvian TSO
is expecting that we can cover the peak load during whole winter period in normal conditions but in severe
conditions problems might hayem week 10, when available capacity doesn't reach forecasted peak load.
In this case TOS will be dependent on cooperation between neighboring countries. Although starting from
week 10 the available capacity doesn't reach the peak load but it is veryaclosTSO can expect higher
water inflow in Daugav#&iver because the historical data shows that from the second part of March water
inflow in DaugaveRiver is increasing.

Latvian power systems base power is generated by CHP plants andtheyesabout 35% of peak demand.
60% of total installed generation capacity in Latvia isotithe-river hydro power plants which are located

on Daugava river, but in normal conditions to cover the peak load TSO is expecting 500 MW of hydro (30
% of indalled capacity) in December, January and February but 700 MW of hydro in March and April (starts
of flood season on Daugava river). In severe conditions TSO is expecting only 300 MW of hydro (around 20
% of installed capacity) in December, January anduzelp but 400 MW of hydro in March and April (starts
flood season on DaugaWiver). Hydro forecast has been made based on historical annual data but in dry
and cold years water inflow could be very small. The severe conditions are expecting & aslbdcially

low average air temperature during winter most of the time. In the high wdkewiperiods Daugava HPPs

are going to work on the base power mode and usually it is happening in spring (April, May). Generally
Daugava HPPs arekodepifmalefdarddremepregency modes of
DuagavaRiver Latvian TSO is keeping the main reserves for Latvian power system. In mentioned hydro
power plants is possible to increase or decrease the load comparatively quidkyreeed arises. The
infelxible generation in area of Latvia is very insignificant therefore TSO is not expecting any troubles
regarding to this

General situation

Despite sufficient installed capacity on the hydro power plants, shortage of inflow water is the main limiting
factor for generation availability in Latvia. The main periods of stresshfotatvian power system are
possible if water inflow in Daugava gvwill be very low as showed in severe conditions and all consumption
must be covered mainly by CHPPs. The main Latvian CHPPs are fuelled by gas. The fossil fuel for CHPPs
Latvian power companies are importing from Russia and gas prices are one oftte@gnifisant indicator

which could affect CHPPs generation availability in Latvia. In this winter it is expected, that gas import will

be according to CHPPs generation plans and will be sufficient for the CHPPs requirements. CHPPs are the
main power plarst for Riga districtheating and they should be in operatiorolehwinter period.

Latvian TSO is responsible for the security and reliability of power supply in Latvia area and according to
the availability of excess generation capacity in neighbouring peys&ems and adequate transmission
capacity manages the balance of Latvia power system. In the winter for normal conditions, Latvia power
system is self sufficient for whole winter period. The critical periods for TSO are all weeks when remaining
capaciy could be below zero and then Latvia is planning to be dependent from energy import from
neighbouring countries. In severe conditions remaining capacity is also below zero from week 10 till week
16 because second unit of RIQEIP2 is going iunder repailo§e of around 442 MW). In severe conditions
from week 10 till week 16 Latvian TSO is ready for the power import from Russia and Estonia. Generally
Latvian power system is the electricity importer in winter periods as well as in the summer periodsbut if w
are looking annually then Latvian power system is quite close to balance because in spring period
(March/April,May) Latvian HPPs exporting very huge amount of electricity to neighbouring power systems.
Latvia can import the remaining part of the basitestlectricity supply from Estonia, Lithuania and Russia,
and there is also an opportunity of electricity supply from the Nordic countries. Security and reliability of
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power supply in winter period will be dependent on whole Baltic States generaticabaitilimport and

export amount$rom third countries and crodsorder transfer capacities between Baltic States, Russia and
Nordic countries. TSO is expecting that these different energy sources guarantee uninterrupted and reliable
electricity supply ) Latvia during whole winter period.

The basic schedules for planned maintenance of power plants which are connected directly to the transmissior
system are already known for the coming winter period and further. From week 10 one 442 MW unit of
RigaCHP2 iggoing under repair but hydro production can cover demand instead of it. During winter under
normal conditions and under severe conditions mainly all available CHP plants will be in operation and usable
will be HPPs (considering water inflow of Daugaveaerivto cover peak load in Latvian power system. Some
reconstructions on hydro generators have been planned during December, January, February and March bu
it's not limiting the production of hydro power in second part of March and April. No additionalfraw
producers about plans for new power plants constructed in this year and during winter period, therefore
installed net power capacity will remain approximately 2.95 GW. In normal conditions about 15 % of
installed capacity of wind can cover the pédadd but in severe conditions no wind at all. Power systems
service reserve is approx. 100 MW for whole year, which is estimated approx. as 6 % of peak load plus 10 %
of installed capacity of wind.

Most critical periods

In case of severe conditiofrem week 10 till week 16 the Latvian power system might face some proplems
but we hope that water inflow in DaugaRever will be higher as expected and we can keep a balance during
the whole winter period. A lack of capacity appears because one unit of RigaCHP2 (installed capacity 442
MW) is going under repair

Expected role of interconnectors in relation to maintaining adguacy and the ability to import or

export

Due to cold weather conditions in winter period the interconnection capacity in the winter period usually is
higher than during the summer period in normal load and severe load conditions, but Latvian TSO is ready
for any restrictions regarding creBerder transfer capacity between Latvia and Estonia. In December,
January, February are not planned any interconnections repair works in the Latvia area, therefore the
necessary capacity from neighbouring countriesccbel imported. In March and April some repair works

on interconnections in Latvia will be started and interconnection capacity to/from Lithuania and Estonia will
be decreased. In March and April Latvian TSO foreseesl®00 MW of hydro to cover the balamand

ensure a huge amount of electricity export to neighboring countries. All maintenance works will go by
schedule (monthly schedule) and the draft schedule is already agreed, but going to the next year any change
in maintenance schedule could be pdssibhe NTC values for the winter outlook are best estimated, but
according to interconnection outages and maintenances those could be change, and will be published or
Latvian TSO web page. Considering the Lithuanian electricity deficit whole year anduowst supply of
electricity fromthird countries to Lithuania and Latvia, TSO is expecting high loop flows and transit flows
via Latvian transmission network and therefore the congestion onlmodsr LatviaEstonia in normal and

severe conditions ctdiappeared. Following the conditions of the Baltic Capacity calculations and capacity
allocation rules the transmission capacity on, which will not be used for trade onRassa crosvorder

will be allocated for trade on crobsrder EELV. It mears the cros$border capacity between HE/ in

these cases will be increased. All capacities will be allocated for day ahead implicit trade through Nord Pool
Spot. Crosshorder capacities in winter are dependent on maintenances of interconnection limegaosi®

of loop flows.

Considering the strong interconnections between Baltic Statahisshdountries and synchronous network
operation between Baltic States and Russian and Belarussian power systems as well, Latvian electricity
consumption duringvinter period could be covered with generation of Russia in case of unpredictable
interconnection shortages and generation shortages should take place. Out of security of supply reasons
Latvia power system is keeping a generation reserve-focihteria whole year.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
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The inflexible generation in area of Latvia is too small to causes significant flow restrictions ehanaess
interconnectors.

Demand and generation availability: Latvia
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Export requirements due to incompressibility of generation: Latvia
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Lithu ania

In Lithuanian power system the required adequacy margin can be guaranteed by local generation units. The
forecastaveragenet generating capacity during the upcoming winter wilB8&7MW. The net generating
reduction occure due to dismantling of tgenerating units in Lithuanian power plafihe maintenance of
generation units in general is enough low and will not cause any risk for normal conditions.

The system balance is expected to be deficit due to prices differences with neighboring cdtetireport

of electricity from neighbouring countries will be relied upon citoeslers with Belorussia, Latvia and
Kaliningrad area. The electricity generation from local thermal, hydro and wind power plants is expected to
cover approximately 38% of dendinwhile 62% will be covered by imports. Available crbssder
capacities for upcoming winter are enough to cover whole consumption under normal conditions and no
specific risks are foreseen.

General situation

For the coming winter season the maintenascigedule in general is not intensive. According to the
maintenance schedule the largest generation inaccessibility due to maintenance will besotBwedken
one generating unit of Lithuanian power plant will be on maintenance. This maintenance deenahy
influence for system adequacy for normal condition.

Most critical periods

According to the last winter experience the most critical periods are when the weather is humid, windy and
the temperature is a | ower tatedwth &higllrisk of wirdduebinesi r c |
icing. It is foreseen that additional regulating reserves will be needed to cover wind generation deficit.
According to analysis, it is expected three extraordinary weeks: the week 52 and week 1 due to Christmas
and New Year celebration and week 11 due to public holiday. It is foreseen that additional regulating reserves
will be needed to cover potential consumption imbalances during these three weeks.

Expected role of interconnectors in relation to maintaining adequac and the ability to import or

export

From system adequacy point of view capacity of interconnectors does not play an important role for Lithuania
PS because available generation capacity is sufficient to cover system demand. However, available generatior
is usually not competitive in the wholesale market, therefore large amount of Lithuania PS demand is covered
by imported electricity. All import volume frorthird countries (Russia, Belarus) based on power flow
calculations and allocated at Lithuafdelarus interconnection highly depends on Estdratvia
interconnection capacity. Due to maintenance activities on Edtaii#a interconnection lines and higher
ambient temperature, highest restrictions of the import capacitythiodhcountries are foregn from week

11 to week 16.

Moreover, import ability of Lithuania PS also depends on available generation in Kaliningrad region. Import
restrictions are foreseen during weekss@%and 1516 when generation of Kaliningrad TPP is planned to be
reduced duéo maintenance activities.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods

Whereas Lithuania is the importing country with fairly low amount of installed renewables, role of
interconnectors to manig an excess of inflexible generation is very low.

Synopsis

Generation

According to preliminary plan for the upcoming winter the generation portfolio will consist of 15% of gas
fired PP, 31% mix fuel PP, 28% renewable PP and 26%hydro PP.In thebeginning of 2014 ithuania

has four power plants which have the possibility to swittB1MW net generation capacity to oil fuel, and
respectively guarantees to cover approxima®@¥ of forecasting maximum peak load.

We expect to produce more eledtsicfrom renewable power plants than in previous winter due to new
installations of biomass power plants. 17% of generation portfolio expected to be covered by wind power
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Demand

Peak load is expected in the second half of January. The maximdifiotaeormal conditions is expected to

be 1807 MW and for severe conditions is expected to be 1988 MW. The demand load is expected to be similar
as previous winter.
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