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1. Introduction

ENTSOE adopts and publ i s hSammeoQutloekrand AMinteruReviewob aassi s
required by Article 8 of the EC Regulation n. 714/20009.

These shortermadequacy reports focus on exploring the main risks identified within a seasonal period,
highlighting the possibilities for neighbouring countries to contribute to the generation/demand balance
in critical situations. The purpose of these reports is toigeoa platform for information exchange
amongst TSOs, promote discussion on transparency, and inform stakeholders on the potential system
risks so appropriate decisions can be made on topics such as maintenance schedules, postponement i
decommissioningand stakeholder awareness about levels of adequacy.

The presentSummer Outlook Reporadressepower balancesvith a nationalresolution between
forecast generation and demand on a weekly basis for the summerfpariad of June 2015 (week
23) to 20September 2015 (week 38) his report consideruncertainties such as climatic conditions
and outages, as well as other riskaracteristic othe system including the evolution of load, lead
management, generation capacities, and stability issues.

TheWinter Review covers the period fromDecember 2014 (week 49) 9 April 2015 (week 16).

It outlines the main eventghichoccurredduring the previous winter, according to TSOs, with reference
to security of electricity supply (i.e. winter conditiopswer system conditions, as well as availability
of interconnections).

The purpose of this report is to present TSOsb§b
the forthcoming summer period. It also seeks to identify the risks and the coeasares proposed by

the TSOs in cooperation with neighbouring countries, whilst also assessing the possibility for
neighbouring countries to contribute to the generation/demand balance if required.

I n addition, throughout nwhir s peqgiudgetfarnmenioardes & 31« |
to provide a level of confidence regarding the effectgaoifable generation such as wind and solar on
system operation. For this assessment, two reference points are used, aiming at identifying situations
where excess inflexible generator output exceeds overnight minimum denaagdany possible
downward regulation issues in a low loadiigh renewable (RESpfeedsituation (typically a sunny
weekend day).

In order to harmonise as far as practicable #saimptions on variable energy sources, bearing in mind

the inherent differences between countries, two different approaches are applied: while the individual
country analysis includes the data provided by the TSOs in order to take into account each country
specificities, the Pan European regional assessments include a harmonised probabilistic approach using
a Pan European Climate Datalidb@eECD).

Compared tothe last seasonaDutlook report, continuous improvements have been implemented,
especially regaling regionakensitivity analysisas well as population weighted temperatures in the Pan
European Climate Database.

The geographical ggimeter for adequacy assessment within ENFEGseasonal outlookss the
synchronous area enclosed by ENTEQnembersEuropean Economic AreaHEA) countriesand
Energy Community Countries. The assessment is performed at two levels:

T Assessment bindividual ENTSGE member countriesis well asAlbania, Malta and Ukraine
West.

i Pan European regional analysiassessing the possibility for neighbouring countries to
contribute to the generation/demand balance if required

Data fromTechnical University of Denmark
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2. Executive summary

The ENTSGE Summer Outlook 2018hows thatpn the wholeEur opeés power syst
balanced during the summer periodnder normal weather conditionsndeed, ifdemandremairs
normal most Europeancountrieswill not require imports to maintaipalance between demand and

supply.
However,this changesf demand increases from normal leveécause ofevere weather conditions
such as heat waves and prolonged periods of high temper#acesdingto data submitted by TSOs,

countriessuch as Belgium, Denmark, Hungary, the FYR of Macedonia and Poland would require
imports to maintairtheir balanceduringall or nearlyall the summer period.

In September, there is ariskh at B énpatineedsdnsy excedd import capacitiesT his could

be the case ifa low generation from renewables coincides with high level of forced outage of
conventional generatioiRemaining uncertainties on tlnount ofconventional generation capacity
that will actually be availables well agheimpact of the newlow-based albcation methodaunched

on 21 May in Central West Europmay potentially greatlimpactthese conclusions

The ENTSGE Summer Outlook 201&lsohighlights the fact that during certain weeks over the summer,
it may be necessary to reduce excess generation in various countriessalf afrinsufficient cross
border exportapacity For example, the combination of higaneration frommenewablsand inflexible
conventionabeneration in Ireland, Sweden and Denn@rild lead to high exports to all surrounding
countriesovernight Curtailing theoutputof renewable energy sourcemy be necessary under certain
conditions in Bulgarialn daytime Denmark, Sweden, Bulgarigdatvia and FYR of Macedonia may
have toexport some of thegenerated power to neighbouring systems duringdemandperiods.

The ENTSGE Winter Review 2014/15 highlights that during the winter 2014/284fperatures across

the whole of Europe were near average. As a result, demand was around seasonal average in mos
countries. In Greece, Croatia and Serlsiaow, ice and strong wind caused some difficulties and
damagsto thetransmission networlklowever no critical situation related to system adequacy occurred

in Europelast winter
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3. Methodology

3.1. Towards a new ENTSO-E Adequacy Methodology

The integration of large amounts of Renewable Energy Sources (RES), the completion of the internal
electricity market, as well as new storage technologies, demand side response and evolving policies require
revised adequacy assessment methodologies.

ENTSOE is therefore working to improve its existing adequacy methodology with a special emphasis on
harnonised inputs, system flexibility and interconnection assessments.

ENTSOE publishedts Target Methodology after aconsultation perioavith StakeholdersGenerally the
stakeholders acknowledged the proposed target methodology and the comments iengebeedniainly on

the methodology that will be applied for the adequacy assessments, the assumptions made and models to b
implemented for the assessments and the need for increased transparency and further details that should L
published by ENTSEE, so dlstakeholders can effectively contribute to developing this methodology further.
Increased focus is on economic feasibility of generation assets in relation with adequacy assessments.

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

The ENTSO-E Summer Outlook 206 is based on the information provided by ENFE®embers during
FebruaryMarch on both a qualitative and quantitative basis in response to a questionnaire which has been
extended in order to increase the level of detail ofthegnai s per f or med. It prese
any national or regional matters of concern regarding security of supply and/or inflexible generation surplus
for the comingsummerand the possibility of neighbouring countries to contribute to the géme@demand
balance of each respective ENT-E®nember 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.

TheWinter Review 2014/201&port isprepared on the basis of the information given by ENFES@®embers
through a questionnaire in order to present the most important events occurred dwimjeihgeriod in
comparison to the forecasts and risks reported in théMiaser Outlook. The TS® mainly answered if their
respective power system experienced any important or unusual events or conditions dwinigtieriod
as well as the identified causes and the remedial actions taken.

3.3. Dataused for the regional analysis

An extensive regionahnalysisis performed to completéhe weltkknown percountry analysis in the
methodology of seasonal outlooks. The aim of this investigation is to assess whether the country based
adequacy still remains fulfilled or is even improved wh&aaEuropean sale is taken into account. In other
words, it assesses whether the combination of countries with an electrical surplus and interconnection
capacities between countries will be adequate at certain points in time to allow the countries with a generation
deficit to import the electric power needed.

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 European histmtical |
data, a study was conducted to identify the most representative synchronous time for covering the global
European peak load summer It was concluded that Wednesda®,00 CET most closely represents this
situation, and therefore data was requesteth fTSOs for this time poifit With regards to the regional
analysis, the following data from the data collection spreadsheet was used as input:

- Remaining Capacity fanormal andsevereconditions;
- Simultaneous importing and exporting capacity;

- A best estimate of the minimum Net Transfer Capacity (NTC) values towards and from individual
neighbouring countries.

2 https://www.entsoe.eu/nevesrents/announcemerasnouncementarchive/Pages/News/ENTSB Assessmenbf-the
AdequacyMethodologyConsultationis-Releasedaspx
SENTSOE i nt er anlEuropeap peaktand@dtak load study Pet er Ol of sson,
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In addition, across the period of assessment for thesoeMhey any Eur opean fAdownwar
where excess inflexible genéwa 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 neigigptegions 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 increase of variable generation 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 analyses 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 that tbsses with inflexible generation

are not only prone to happen during the night, but also during daytime when the energy production of solar
panels near its maximum. To cope with this effect, an additional synchronous time point was added for
Sunday 11:0@CET, when a combination of potentially high phetdtaicinfeedand reduced demand levels

exist. Quantitative data for this point in time was therefore also requested from all TSOs to allow for a

meaningful regional analysis.

For the regional downwardhalysis, 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 infeed data

For the pefcountry analysis, each TSO was requested to give an estimation of the highest expected proportion
of installed solar, onshore md 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 renévfabtbds handled through an
estimation of the nonsable capacity in normal and severe conditions by each TSO.

For the regional analysis though, it was decided to envision building a consistdhupaean scenario for
wind and solainfeed To this enda ParEuropean Climatic Databdsgas used containing peountry load
factors for solar, onshore wind and offshore wind per hour for a fouytsamperiod (from 2000 until 2013).

This database contains a separate capacity factor for onshore windreoftéid 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 adopteddim eeberence
time point:

1) Al Afirecordso are retained that I ie in a hou
two hours after the reference time point, on a date (day/month) between three days before the
reference date and three dayeathe reference date. This yields a collection of 490 (14 years x 7
days x 5 hours) records per reference time point;

4 Data from Technical Universityf®enmark
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2) To achieve per country representative load factors for the generation adequacy analysisande 50
10" percentile of the 490 record collections are respectively calculated for normal and severe
conditions of the capacity factors per country and for solar, wind onshore and wind offshore
separately. Calculated capacity factors as explained above are priovigguendix4.

As such, PaiEuropean consistent renewabiéeed scenarios are created. For example thHe ddcentile

scenario represents a consistent woaste scenario over the different countries and for the different primary
energy sources. It rds to be noted that this approach guarantees a-@amstscenario as it does not take

into account the correlation between the different capacity fa¢tersenewableinfeedin all countries is
simultaneously assumed to be given by th&@ddrcentie. This scenario can then be used to detect regional
adequacy issues that can consequently be further investigated in more detail and with a more realistic (and
therefore less worstase) renewable infeed scenario if necessary.

The methodology for the dowrard analysis is very similar to the one above, with the difference that'the 90
percentile is used. Calculated capacity factors as explained above are provided in Appendix

3.5. Detailed regional analysis for regions at risk

If the previous analysis showsat a certaircountry orregion (combination of adjacent countries) could
experience adequacy issues for a specific time point, this region is investigated more in detail in a next step.

The goal of this detailed analysis is to detect what the main diéversf a certain adequacy issue (e.qg.
temperature in country X, winok PV infeed in country Y etc.), and to be able to connect an indication of
probability of occurrence to it.

For every reference time point, the collection of 490 records is used #dfudifferent simulations. The
following high-level methodology is applied to 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 replacedhe normal conditions, average load as given by the
TSOs;

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

4) Then the normal conditions load is scaled by use of-leagberature sensitivityelations. The
difference between reference temperature and the temperature of the concerned record is translatec
i nto Aincrease/ decreaseo of | oad, using the n

After performing these manipulations on the base da&asimulation is run (including the simulation of
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 previously explained, for every separate simulation, theqmantry load needs to be scaled to a target
temperature as given by the PECD. To this end, ENES@Iculated loademperature sensitivity
coefficients were used as a basis. Aaidetl description on how these coefficients were determined can be
found in Appendix3. TSOs were given the possibility to modify the ENFE@entralized load sensitivity
factors with their best estimate during the data collection.

The graph below shows Wwdhese coefficients, combined with the normal conditions load and its temperature
reference as a starting point, are used to scale the load to the target temperature of the concerned record.

To this end, when temperatures are concerpepulation weigreéd average daily temperatures are used
Population weighted normal daily averagenperatureare consideredincethey arebetter suited to assess
temperature dependenad demand(see Appendix3 for details). This constitutes a methodological
improvemem compared to the previous Winter Outlook, when simply country averaged temperatures from
the PECD were used.
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Figure 11 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 identifying the ability of generation to meet the demand by calculating the so
called Aremaining capacityo under two scenari os:

The methodology is schematically depictedte figurebelow:
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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 systerm@rmal weatkr 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 seve conditions are related to what 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 classicalgeneréon power plants due t®.g.extreme coljl

The figures of the country individual responses
Avail able Capacityo and the fALoad at reference p
capacity ighencalculated for normand severeonditions.

NTC values are used to limit commercial exchanges between neighbouring coAfitpesticipants were
asked to provide the best estimate of the minimum NTC values for being able to condurst@ase
analysis. When two participants progdldifferent NTC values on the same border, the minimum value was
taken.For theregional analysis, the choice of Neahsfer Capacity (NTC) values consid#érsinclusion of

firm contracts to the total commercial exchanges provided by TSOs.

Regional Andysis - 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
market simulation or grid model simulation is taken into accounf. 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 deficitas this depends on the actual market price in all connected countries. The

5 Future improvements of the existing methlogyy for regional assessments foregesdual inclusion omarketand / or

grid modelling features. —=
9
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god is to provide an indication whether countries requiring imports will be able toobtain these across
neighbouring regions under normal and severe conditions. In othewords, the investigation carried

out is purely a.fifeasibilityo analysis

The firstelenent t hat i s checked is whether in a fAcoppe
cover the demand. Here, all remaining capacity is simply summed, and when the result is greater than zero,
theoretically enough capacity is available in Europemv er everyoneod6s needs. N

using this approach, neither for normal conditions nor for severe conditions. As this method does not take
into account the limited exchange capacity between countries, it is too optimistic to drawriciabimms
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 be Itvaeror equal to the given NT@alues;
Total simultaneous imports and exports should be |twaror equal to the given limits.

Based on this methodology, it was calculated which groups of countries would have a generation deficit for
a certain week due to saturated croseder exchnges.

Due to no information alut non ENTSCE systems, like Russi&elarus 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 ® dmawexcess 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 generatiosuch as run of river, solar and wind whose output is inflexiblénayidly variable. At

times of high renewable outpatg.wind, the combination can result in generation exceeding demand and
the pumped storage capacity of the country. Inthatcasédi thae cess 0 generation i s
neighbour region or curtailed.

Theregionalanalysis takes the data submitted by TSOs and alters the renewwtd#d$o a representative
European scenario as was described in the section above. For cobatries/é 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 caestcannot 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 to dirngedorder export
capacity.
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Figure not to scale.
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(at low demand
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generation

Figure 3- Summary of downward adequacy methodology
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11

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®@

SUMMER OUTLOOK REPORT 2015 AND WINTER REVIEW 2014/2015

4. Winter review

Across the whole Europe, winter 2014/2015 was mild with average monthly temperatures near or slightly
below the average valueAs a result, demand was around the seasonal average in most countries, with just
a few exceptions, in cases where demand is related to the higher industrial activities.

Snow, ice and strong wind in some parts of Croatia, Greece and Serbia causedfsuttiesldind damage
in transmission networlBeside this, only few isolated evertsuld be mentioned:

- All-time high wind feedn on few days in Germany, caused a high level of system stress and was
mainly lved by measures of redispatch;

- OHL 400 kV Albertirsai God, tripped on 02.12.2014 due to heavy icireyge number of pgns
have been seriously damaged

- January 2015. Was the windiest in 22 years in Republic of Ireland.

Except for faults caused lspow and heavy i¢@o critical situation relatedo system adequacy agced in
Europe duringwinter 2014/2015
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5. Summer Outlook

5.1. General overview

The coordination team which developed Beasonal Outlook Repde comprised of experienced experts

from various TSOs across Europe. The data submitted has been inspected by team members with a focus o
those regions on which they have extensive knowledge and have determined that the main conclusions from
the analysisre 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 there is enougéneration to meet demand under normal and severe scenarios was enabled.

Thesummeroutlook analysis, carried out by ENTSE) shows that Europe has sufficient generation for both
normal and severe demand conditions. While various countries may requingsingpcover the expected
demand, cross border capacity is expected to be sufficient to accommodate them. Hitiveveznd in the
decrease of programmable capacity is confirmed in the next years, adequacy tension may appear more often

An illustration of the evolution of generation capacity throughout gefris depicted below ifrigure4. The
capacity from controllable unitstrongly decreasedompared to last yearl2 GW),while the Renewable
Energy Sources (RES) capacihcreased+15 GW), causing the total net generation capacity to slightly
increase (+3 GW).

Net Generating Capacity evolution (2014 vs 2015)

20

15

10

GW
o

NGC RES Non RES

-10
-15
Figure 4 - Evolution of net installed generation (compared to previous Summer Outlook report, data in GW)

It needs to be noted that the quoted quantities are installed capacit@gesoor the availability (of
renewables) are not taken into accounthmabovellustratory graph.

Furthermore the situatiorat the end of thecomingsummercould be potentially stressed for the Belgian
system.

5.2. Individual country perspective analysis

Generation adequacy
Consideringhormal conditionsthe majority of countries are expected to be able to balance load without the
need of imports, as shown in green in Table 1. For weeks shown in yellow, the concerned country has to rely

6 Explain perimeter of seasonal outlook
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on imports in ordeto meet its demand and reserve requirements. The table does not give an indication on
the level of imports needed; this information can be found in Chapter 7.

Table 1: Import needs under normal conditions

Week |23|24|25|26|27/28|29|30|31|32|33|34|35|36/37|38
AL
AT
BA
BE
BG
CH
cz
DE
DK | |
EE
ES
FI
FR
GB
GR
HR

| | |
i
| | |
TSI
| L |
| | |
| | |
| L |
Ao | ]
| L |
| | |
=N
| | |
| L |
| | |
| L |
| | |
| || |
| L |
| | |
| | |
| | |
| | |
| | |
| | \

IE
T
LT
LU
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Under severe conditions (defined as 1 in every 10 years), the picture is significantly different (see Table 2
below):thei ndi vi dual ¢ o u n tmawlpfercalirriesaimtite Souther pareotEeirepe where
air-conditioning has a significant impact; on the other hand renewables infeed decreases and the estimatec
level of outages increaségheanalysis indicatethat under severe conditiofepproached as ones expected

to occur once in every Nearg across all of Europe, more countries reqinmports over several weeks to
ensure their demand being covered. Therefore, the transmission of powegh the cross border
interconnectors becorménore vital for system security.

Table 2: Import needs under severe conditions

Week |23|24|25|26/27|2829|30|31|32|33|34|35|36|37/38
AL
AT
BA
BE
BG
CH
cz
DE
DK
EE
ES
FI
FR
GB
GR
HR
HU
IE
T
LT
LU
LV
ME
MK
NI
NL
NO
PL | |
PT
RO
RS
SE
S|
SK
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The countries that need to rely on imports atdhgpeak load in case of low renewable (wind and solar)
infeedduring (almost) all weeks aBelgium,Denmark HungaryandFYRO Macedonia

Most countries did not communicate an increased rigienération adequacy issues for the coming summer.

Belgium

For the first time, a potentially increased risk of encountering adequacy issues might occur at the end of the
summer period. Due to high maintenance levels of conventional generation, and when situations of low
renewables infeeds coincide with a signifitaumber of units in Forced Outage, the amount of energy that
needs to be imported might surpass available interconnection capacity.

Given the fact that before summer the new FRaged allocation method will enter in force it is difficult to
provide very accurate estimations of the available importing capacity to be expgiowd the grid
infrastructure works planned for the summer peridolwever optimized to maximally limit the impact on
interconnection capaciticthese works are absolutely ne@gdo strenghten the grid and maximally ensure
the importing capacity under extreme conditions for next winter pefiodthe assessment at hand, NTC
best estimatewere made applying the currently active A-hdzthod.

Worth noting is the fact that thesessment that was performed is highly dependent on the maintenance plans
of the conventional generation units. Especially for the nuclear units, some uncertainties on those periods
remain which could significantly change the results, even leading toatiffeonclusions depending on the
extent of the changes encountered.

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 renewéfiesdfrom the data collection was used, which
represents a worsiase situation for every country separately.

Table 3: Export needs at the daytime minimum
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Week |23|24|25|26|27|28|29/30|31|32|33]34/35|36|37|38
GB
GR
HR
HU
IE
IT
LT
LU
LV
ME
MK
NI
NL
NO
PL
PT
RO
RS
SE
SI
SK
UA
cY
MT

The countries that need to export or curtail an excess of inflexible generation at the daytime minimum in case
of high renewables (wind and solanfeed during (almost) all weeks arBulgaria Germany Denmark
FYRO MacedoniaandSweden

Table 4: Export needs at the nighttime minimum
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Week |23|24|25|26|27|28|29/30|31|32|33|34|35|36/37|38
FI 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
MT

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 renewalipnshore and offshore wind)feed during (almost) all weeks are
Bulgarig Denmark Hungary Ireland FYRO Macedonia an8weden

Most countries did not communicate an increased risk of downward regulation issues for thesaomieg

5.3. Regional assessment i deterministic weekly analysis

In this section, a regional assessment of generation adequacy and downward regulation margin is performed
For this analysis, thimfeedfrom renewable energy sources (notably wind and solar) was modified o obta

a moreconsistent scenario of renewalitdeed over Europe. To this end, the methodology described in
paragraphs 3.and 37 was used.

It is important to underline that the scenarios evaluated in the regional assessment (for both upward and
downward aalysis) represent conditions that are significant and realistic for the European system as a whole,
therefore they may differ from the scenarios evaluated in each individual country perspective analysis, which
corresponds to conditions significant andiste for each country. For example, the severe conditions of the
whol e European System do not correspond to the A
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results described in the paragraphs below could consequently differ from the esestgat in previous
paragraph.

Generation adequacy

Based on normal conditions for generation and demand, the majority of countries do not require imports as
shown pictorially in Table 5. Where a country is coloured green, it has excess capacity to namelt aiehn
reserves. The countries which are coloured in orange can cover their deficit with imports, whereas for the
countries in red the regional analysis revealed that their deficit cannot be covered with imports due to
insufficient reported crossorder &change capacities or a lack of energy.

Table 5: Import needs under normal conditions

Week |23|24|25|26|27|28|29/30|31|32|33|34|35|36|37|38
AL
AT
BA
BE
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CH
cz
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DK | |
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GB
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While the majority of regions do naeequire imports for adequacy reasons, markets will determine the
economic energy transfers based on the respective price differentials between regions, and hence various
borders may be transmitting power at their maximum capacity. As indicated in th@ti@msanf the
methodology, this analysis is not a market simulation and hence real physical flows resulting from
commercial exchanges are not indicated. Although some réginaisiding Belgium, Denmark and Hungary

T do require imports for generation adegy reasons, there is ample interconnector capacity from
neighbouring regions to cover their demand.

Under severe conditionsf. methodology description: this is a wecstse envelope, representing an extreme
scenario for the purpose of detecting regipatentially at risk the picture is somewhat different: the demand

of certain individual countries increases due tecamditioning needs, whilst generation availability might

be lower due to unfavourable meteorological conditions. The analysis edlitat even under severe
conditions acrossearly all of Europe, demand is mand reserves can be maintained thanks to energy
surpluses in most regions, and available interconnector capacity to supply the regions depending on imports.

However at the endf the investigated period (in September), a potential risk occurs for Belgium. For this
reason, a more extensive analysis is carried out for Belgiuime next section. No other countries were
identified warranting such further investigation.

Table 6: Import needs under severeconditions
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The map below gives another view on the data shown in Table 6. It indicates the cexpetsg a need

for imported energy in at least one week of the considered period or in all weeks of the considered period
respectively. As can be seen on this map, the need for importable energy is quite limited and geographically
distributed, resultingn a low probability of potential issues regarding generation adequacy for the coming
summer period.

———
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SEVERE CONDITIONS

- Mever needs imports
- Mesds imports in 3t least 1 week

I:I Nesds imports every wesk
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Downward regulation margin

With increasing renewable generation in Europe, the output of the analysis is shown below in Table 7. Where
a country iscoloured green, it has sufficient downward regulation margin. The countries which are coloured

in orange can export their excess energy, whereas for the countries in red the regional analysis revealed tha
their excess cannot be entirely exported considdhie reported NTC values.

Table 7: Export needsat the daytime minimum
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Week [23|24|25|26|27|28]29|30(31|32|33|34|35|/36/37|38

It can be observed that with a wind and solaiput set at a representative level across the ENE $gjion

(see Appendix for the load factors used), there are some countries that would be required to export excess
inflexible generation under minimum daytime demands to neighbouring regions. Fauatties, the
estimated mini mal NTC6ébs in combination with the
energy result in a feasible ENTSOwide situation.

Table 8: Export needsat the nighttime minimum

Week [23|24|25|26|27|28]29/30(31|32|33|34|35|/36|37|38
AL

———
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Week [23|24|25|26|27|28]29|30(31|32|33|34|35|/36/37|38
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An analysis of the overnight minimum demand scenario yields the same results and conclusions as for the
daytime scenario: sufficient interconnection capacitgvailable to export excess inflexible generation to
neighbouring countries under the investigated hypothkstss scenario, Bulgary has an excess of inflexible
generation throughout the summer period. Volumes are still quite limited though, andetbe exergy that

cannot be exported in Week 23 is only a few tens of MegaWatts, again making further analysis of the situation
unnecessary.

———
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The maps below give another view on the data shown in Table 7 and 8. They indicate the countries expecting
a need foexported energy in at least one week of the considered period or in all weeks of the considered
period respectively. As can be seen on these maps, the need for exportable energy is quite limited, resulting

in a low probability of potential issues on a gamropean scale regarding an excess of inflexible generation
for the coming summer period.

DAYTIME MINIMUM
- Never needs exports
- Needs exports in 3t least Lwesk
l:l Mesds exports svery wesk

>
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NIGHTTIME MINIMUM

- Wever needs exports
- Weeds exports in 3tleast 1 wesk
I:l Wesds exports svery wesk

5.4. Regional assessment i probabilistic sensitivity analysis

In the previous section a woisase scenario was taken to identify the countries or regionpdteitially

might be at risk. Every as such identified country or region will be further analysed in this section, taking into
account correlations between renewables infeeds and temperatures, hence creating realistic simulation
scenarios.

For the downwar@nalysis, no countries were identified to be futher investigated.
For the upward analysis, Belgium was identified to be further analysed.
Belgium

Opposed to the investigated situation for the most recent Winter Outlook report, for summer the potential
adequacy risk is isolated for Belgium alone, without any expected limitation on the provision of the necessary
energy from the neighbouring countries.
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For this reason, the choice was made for the analysis to focus on the import needs under the different
renewable infeed scenarioBor this elaborated analysis, the time reference point leading to the worst
simulated situation was selected, and corredpon week 37.

For the summer reference point, three main parameters define each simulation scenario:
- Solar Capacity Factor

- Onshore and OffshoMind Capacity Factors, summarized in a single value representing a weighted
average capacity factfor wind infeed

- Daily Average Population Weighted temperatures

The graphs belowive for each combination of two parameters an overview of the import needs for every
simulated data point, and classifiedtimeeintervals of impoiihg capacity required. For reference EI| i a 6 s
best estimate minimal importing capacity lies in the interval 8D MW. Potentially stressed situations

can therefore be expected in the ranges above 3500 MW.

Expected import needs for Belgium

20-3000 MW 3000-3500 MW  E3500-4000 MW

X X XX
09 i X
. 08
50? % X%
= X A A XX
EU-E X}( o
5. XX e x X
Ea KK x x
£ . % x | X X | XX ;{‘g
T X ® X *
£ 0 R
o
gD.E
01
]

0.7

Solar Capacity Factor

\_—’/N

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®@

SUMMER OUTLOOK REPORT 2015 AND WINTER REVIEW 2014/2015

Expected import needs for Belgium
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As can be seen in the graphs, the most differentiating and significant pasaaretéoth Solar and Wind
Capacity Factors. Temperatures are less decisive for the resulting import needs, which could be expected due
to the relatively loweBelgiumtemperature dependency of load in the summer period.

From the simulations, it could bercluded that importing requirements above 3500 kdMd beneeded
onlywhen Solar and Wind Capacity Factors descend roughly belda@d 0.1 respectivelgf course also
given theSevere Conditions Forced Outage rate as used for all simulations.

In order totry to develop an indication of the probability of occurrence of such situations, the following
simplifiedi and therefore approximatifigreasoning could be made:

For the investigated reference point, abéit of the simulations lead to importegsabove3500 MW. If

this probability is combined with the probability of encountering the level of Forced Outage as reported,
which is 0%, and assuming that in sumnfiercedoutages and low renewable infeeds are uncorrelated, the
combined probability isbout0.4% for one day.

If we assume that such a situation is representative for all weekdays in the selected week, the probability that
on at least one day of that week import levels surpassing 350am@véquired (assuming independent days)
rises to abut 2%.

\_——/
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Judging from the simulation results for the other weeks, it could be roughly estimated that a similar situation
also exists in one or two neighbouring weeks, leading to an estimated probability of encountering at least one
day at the end of the summer jpekivith import needs above 3500 MWA48% t06%. The previous probability

figures should bendestood withinthe assumptions taken for thesessment.

\_—’/
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Appendix 1: Individual country comments to Summer Outlook

Albania

For the coming summer the balance between generation and load will be managed by using our hydro power
plants and imports. Considering the firm import contracts, the adequacy and security of the Albanian power
system will not be threatened. In Albania thisrnoinstalled wind generatioyet, and we do not expect to

face inflexible generation at times of minimum demand. The cross border capacities will be sufficient to make
possible planned import and transit.

General situation

Most of the maintenance warkn generatioin transmission system will be performed during summer period
from April till October. The most critical period remains during months of July and August, depending

the temperatures, and dilatthe maintenance schedule of units and trassion elements in that period is

set to minimum. This period is also characterized by low hydro levels. Unfortunately, Albania has not TPP
with gas andulfilment of our needs for covering the demand is based on the electricity imports.

Most critical periods

The most critical period lays on months of July and August, dependitize weather conditions, due to

strong relation between temperatures and electricity consumption. Based on the experience of last years, the
most critical weeks are from 28 t8B.

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

export

In general the interconnections are sufficient for fulfilling the need of electricity imports, and also for exports
if it will be the case, and @y are used as well for transits, mainly towards Greece. The maintenance of the
interconnectors is arranged to be in the period of Agvlay and SeptembérOctober, when the demand is
relatively lower, also in thaeighbouringr SOs, thus the adequacyivlie maintained.

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

The export capacity of our interconnectors normally is around 500 MW, and on the other hand, Albania has
not yet inflexiblegeneration, thus it is not expected to have any problem with demand minimum periods.

Framework and methodology of the assessments

According to the Grid Code, OST's regular operation planning horizons are: year (Annual Operation Study,
AOS), month, week ahday. The AOS is based on a model combining stochastic and deterministic approach,
and make use of information provided by grid users. In medium and short term, OST conducts studies
concerning the Generation Adequacy Assessment. The studies includertmasts and multiple scenarios

on energy management using probabilistic and deterministic methagden&hgy management studies aim

at checking the actual energy situation and the level of hydro reserves. These studies are regularly revised tc
include manly variations in hydreevels, demand and/or the availability of the power plants. The monthly
peak load is calculated for both normal and severe conditions. The severe demand scenario is built
considering a temperatus@C higher than the seasomadrmd temperaturewhichis about 28°C. A statistical
approach is followed based on recorded hourly load and temperature data covering the period of last 10 years
The dependency of load temperatureis 10 MW/°C, and the load for severe conditions is inseedy

about 50 MW mainly in the period of JulyAugust. In this assessment, the thermal power of 90 MW, is put

at nonusable capacity due toformation from generation company KESEken, that intend to use it only in

case of a very dry period.
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Demand and generation availability: Albania
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Austria

For the upcoming summer no increase of load is expected. Wind power plants and solar power plants are
treated as "100% nemsable capacity”. A new pumped storage power plant (Reisseck II, 430will\start
operation before summer. It is expected that oxdystry thermal units will be available in summer time. As

in summer 2014 all other thermal units are considered to be temporary mothballed. As a consequence
remaining capacity is low compared to installed capacity. Therefore APG is forced to finorsointorder

to ensure having sufficient power units in place for congestion management measures in the upcoming
summer.

General situation
No major specifics are foreseen during summer 2015.

Most critical periods
From a preserday perspective naritical periods are expected.

Framework and methodology of the assessments

The net generating capacit-k¢ipnérsbednKtait @@y ksgr
export to Germany as it is directly connected to the German TSO Transn8iB.it is located in the

control area of the Austrian Power Grid AG (APG), the net generating capacity has been considered in the
APG data sheet as part of the installed Hydro Power capacity (line 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



entso@

SUMMER OUTLOOK REPORT 2015 AND WINTER REVIEW 2014/2015

Demand and generation availability: Austria
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Belgium

For the first time, a potentialipcreased risk of encountering adequacy issues might occur at the end of the
summer periodDue to high maintenance levels of conventional generation, and when situations of low
renewables infeeds coincide with a significant number of units in ForcedeQtit@gamount of energy that

needs to be imported might surpass available interconnection capacity. Given the fact that before summer the
new FlowBased allocation method will enter in force it is difficult to provide very accurate estimations of
the avaiaible importing capacity to be expected. For the assessment at hand, NTC best estimates are mads
applying the currently active AT@ethod.

Concerning downward regulation, for the reasons mentioned before, no significant risks for the summer
period are detged for Belgium.

General situation

Due to the identification of an increased adequacy risk in the past winter period, maintenance works for
conventional generation units were maximally planned outside of the winter period. This leads to increased
levelsof maintenance throughout the summer perigte same holds for infrastructure works on the high
voltage grid, which reduces the available interconnection capacity throughout most of the summer period.

Worth noting is the fact that the assessment thapedermed is highly dependent on the maintenance plans

of the conventional generation units. Especially for the nuclear units, some uncertainties on those periods
remain which could significantly change the results, even leading to different concluspmmgishg on the

extent of the changes encountered.

Most critical periods
The most critical period for the investigategekswill probably occurin September, when the amount of
conventional generation in maintenance peaks.

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

export

Belgium is structurally dependant on imports from other countries. Even under normal conditions (limited)
amount of imports are most of the time needed to supportealgaB system. Apart from what is needed

from an adequacy point of view, general}iéwing the economic situatiomport levels in Belgium often

greatly surpass those adequacy needs. With import capabilities of at least about 25% of the peak load,
Belgium is a well interconnected country. Before summer, CeMiiedtern Europe will switch from an ATC

based capacity allocation in D&head to a FlonBased alloation. This new way of allocai capacity

should ensure maximal usage of interconnection capiacéycoordinged way between multiple countries

to allow an optimal flow of energy throughout Cenvééstern Europe.

Throughout summer, important works on higitage grid elements are scheduled thducetheavailable
importing capacity. However timized to maximally limit the impact on NTCs, these works are absolutely
necessary to strenghten the grid and maximally ensure the importing capacity under extreme conditions for
next winter period.

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

Because of the high levels of conventional generatiogluding inflexible nuclear unitsin maintenance
throughout the summer period, no extended issues concerning the evacuation of excess geedoabien a
expected.

Framework and methodology of the assessments
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For the Belgian Total Load, the forecasted average load (for normal conditions) was estimated using a
demand forecasting tool, argbased on historical values. Afterwards this averagevi@adscaled to a severe
conditions load by taking high temperatures (P95) into account (a method based on equivalent daily average
temperatures measured in Brussels was used). As the Cooling Zone temperature dependency of load ir
Belgium is very limited, dferences between normal and severe conditions loads are small compared to the
winter period.

Concerning renewable capacity factors, historical profiles were used to calculate a correlated 5th percentile
(therefore leading to aih-20 infeed of all renewaes together).

Forced Outage levels in normal and severe conditions were estimated based on historical values leading tc
Forced Outage levels up to 500 MW and 1200 MW for normal and severe conditions respectively.

NTC values are linked to temperaturesofias those ambient temperatures change the physical capacity that
can flow over the transmission infrastructure. Also the availability and distribution of excess energy
throughout CentralWestern Europe has a significant impact on the distribution of filonesigh the Belgian
system, therefore also impacting the global importing capacity into Bel@iwen values are best estimates
based on the ATC capacity allocation method currently in place. Before summer, thRBdSeg capacity
allocation will entermto force for CentralWestern Europe; this could lead to interconnection capacities that
might deviate from the best estimates given.
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Demand and generation availability: Belgium
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Bosnia and Herzegovina

There are not anyarticularproblem regarding power system adequacy in Bosnia and Herzegapiected
for the summer 2015.

Demand and generation availability: Bosnia and Herzegovina
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Export requirements due to incompressibility of generation: Bosnia
and Herzegovina
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Bulgaria

The high level of penetration of RES (mostly PV) combined with the probability of low demand and low
exports could cause balancing problems during some clear sky days.

The water levels in the big reservoirs are expected to be well above target levels and therefore no limitations
of hydro plants operation is expected.

The approved maintenance program does not suggest any problems for therforifp summer period.

\__’/
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Demand and generation availability: Bulgaria
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Export requirements due to incompressibility of generation: Bulgaria
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Croatia

Hydrological situation in Croatia at the beginning of March 2015 seems to be very beneficial. Hydro storages
contain enough water for the production above average. In spite of this, Croatia will have to import the
electrical energy as the engagarof the majority of the thermo power plants is not expected. Some hydro
power plants will be also included into regulation of cross border electricity exchange.

General situation
There is not any new prodimn unit to be commissioned this summer. Maintenances are planned carefully
so that the important units can be available at the stress periods.

Most critical periods
Generally, periods with extremely high temperatures are most critical.

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

export

Croatian power system is connected with the systems of following four countries: Bosnia and Herzegovina,
Slovenia, Serbia and Hungary. All of these systems export sigmifaanounts of energy to Croatia, and on

the other side Croatia exports energy mainly to Bosnia and Herzegovina and Slovenia. Beside regularly
planned cross border exchanges between traders, Croatian transmission system operator can provide or obta
emergncy help to or from Serbian and Hungarian system on the base of special agreements.

Remarkable is that the values of NE@re much higher than realised electricity exchanges.

Expected role of interconnectors to managing an excess of inflexible generatiat demand minimum
periods
In summer 2015 it is still not expected to have problems at demand minimum periods.

Framework and methodology of the assessments

The data for the Summer Outlook 2015 are used from the data base of Croatian power systemlbigerator
recognzed that there is some lack of the data regarding production of renewable energy sources that are
connected to the network of voltage level lower than 110 kV.
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Demand and generation availability: Croatia
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Cyprus

There is sufficient generation adequacy to meet the expected load demand. The expected Capacity Reserv
Margin will be about38%. No other problems are anticipated on the electrical system to meet the load
demand.

General situation
No maintenance work scheduled during summer. No other adequacy related problems are anticipated.

Most critical periods
No specific period is considered critical.

Expected role of interconnectors in relation 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

Framework and methodology of the assessments
National generation adequacy is reviewed on a weekly basis by taking intderatisn the unit availability
and the approved maintenance programme.
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Demand and generation availability: Cyprus
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Export requirements due to incompressibility of generation: Cyprus
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Czech Republic

Expected load development and availability of generation capacities are in balance during whole summer
period. Reserve margin capacity is positive frodi7iGW up to 33 GW for Normal conditions. Reserve
margin capacity is positive fromd® GW up to 3.4 GW for Severe conditions. This value is the result of a
slight decrease in electricity consumption in the Czech Republic.

General situation
Standart level of maintance is expected during the summer, therefore no problems with limited availability
are foreseen.

Most critical periods

Yearly load minimum can be considered as the most critical period in the samdnisexpected during the
weeks 23 and 29. Sufficient amount of ancillary services for downward regulation is reserved. Export is
neccessary condition for securing enough downward regulation.

Expected role of interconnectors in relation to maintaining adeqacy and the ability to import or
export
Ability to import or export shouldn't be limited.

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

In order to secure the security of supply at demand minimeriods it is necessary to export electricity
through the interconnectors.

Framework and methodology of the assessments
We use methodology of ENTSOE.
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Demand and generation availability: Czech Republic
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Denmark

The expectation for the summer is many overhauls and a new project, which will demand disconnection. At
this time there are many enquiries for outage time and the inspection and maintenance plan is already
comprehensive.

The conveyance for the 132 kV giod Zealand continues until June. Afterwards, the 132/ 150 kV grid will

be transferred to Energinet.dk.

The visual enhancement project at Vejle Aadal will likewise demand disconnection over the summer but the
magnitude is yet unknown.

There is a longemm overhaul for the power stations coursed by conversion to biomass. This means, that there
will only be few power stations available for a period, but this will not give any reason for issues.

It is expected that the period will give a strained poweari if the inspection and maintaince plan slips.
The problem it will course is not bigger than it can be handled. The power balance will be in focus over the
summer but will not cause worry.

Therebs not expected | ar gneeilg hnbiotraitni go nasr eocans .i nlttebrsc
be large limitations against the border to TTG in the southbound direction caused by a large amount of wind
in the grid and modification of the Northern Germany grid.
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Demand and generation availability: Denmark
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Estonia

Estonian TSQexpects to be able to cover the peak load under normal and severe conditions. Preliminar
prognose for summer shewhat in July (weeks 2330) and in the beginning of September (weekS83p6

there will be less production capacity than the rest of tinenser due to maintenances in oil shale power
stations. Stillthe system is expected to be in expaqabilityfor the whole period of summer.

General situation
The lowest level of available generating capacity in the system is from week 23 to week 30. This is caused
by the maintenances of two generators and two generators which are mothballed in oil shale power plants.

Most critical periods

In case of hot weaén condition and heavy energy flow to Lithuanian and Latvian power system, there might
occur some stressed period for interconnection between Estonia and Latvia. Considering the maintenances o
grid elements affecting the interconnections capacity, the onitisal perod for Estonian TSO is expected

to be weeks 28, 33, 34, 36, 37 andv@Ben the export capacity to Latviatie lowest andcongestions might

occur Summer maintenancdsave beetimited to avoid congesti@which decrease significantly cagtes

in Estonia/Russkatvia interconnection

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

export

It is expected that there might occur some congestiorEstoniaLatvia boarder, as it has happeriad
previous summers, due to large energy flow to Lithuania. There might also occure transit flows from Russia
to Lithuania which worsen the situation in Esteb&tvia interconnection even more. In severe conditions
counter trades between Estonian and iaaty SO are made.

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

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

There are not typically adequacy probleimd-inland during summer period. The peak load in summer is
from 60 to 70 % of the corresponding winter peak valsil, maintenances limit available capacity in
summer period. Especially, combined heat and power plants have overhauls or arduclogdide season.
However, demand can be met with available generation units. In addition, thbighidevel of imporade
capacity

There should be no specific export needs during minimum load hours but lowegwation resources may
cause problems.

General situation
There are not typically adequacy problemsFinland in summer period. Load, generation and system
adequacy are estimated to remain at the same letlet last summes:.

Most critical periods
Most critical weeks are at the last weeks of the summer period. At that time demand is higher and nuclear
units have maintenance.

Expected role of interconnectors in relation to maintaining adequacy and the ability to import or
export
Demand can be met with available generation units. In addition, theehégis level of imporablecapacity.

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

There are no specific export needs due to inflexible generation at minimum demand period. Lew down
regulation resources may cause problems during minimum demaadsper

Framework and methodology of the assessments
Maintenance & overhauls are based on available market messages. In addition, maintenances of smaller unit:
are included in nomisable capacity.
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Demand and generation availability: Finland
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France

No large issue is expected concerning the gewaratbad balance for the coming summer for both upward
and downward regulation. The risk related to security of supply is rather low this summer.

For economic reasons many oil and gas generation units vahliutedowrthis whole summer for a volume
close to 7 GW. This situation could generate local constraints in theeastérn bound of France.

General situation

The available generation is lower than last year in normal conditions but at the same level in sditemesco

Also fossil fuel capacity has decreased over the last year. This has been offset by increases of solar anc
onshore wind generation capacity.

Load forecast is lower than last year with a maximum weekly peak load close to 53 GW.

Most critical peri ods
There is no critical weeks, in severe conditions the margins are always above 10 GW expect in September
where they are above 6 GW in case of a long drought.

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

export

No dependency to interconnectors is identified. As a consequence, the role of interconnectors is let to
optimize market efficiency.

Framework and methodology of the assessments

The framework used for the summer adequacy assessmenfpltoas: normal and severe demands are
forecast (the severe demand forecast is +7°C above normal conditions); generators submitléhdityavai

(fossil fuel and nuclear generation, hydro power); breakdown rates are calculated for all units above 100 MW
of maximal power based on data provided by generators and correlated with historical data; RES load factors
are calculated from data in the last four years; the resultant generation profile is compared with the demand
and the system services reserve.

For the downward adequacy assessment load factors are calculated from historic data; must run generatior
(excluding wind/solar/run of river) is at the moment exclusively inflexible nuclear generation
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Demand and generation availability: France
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=== Net generating capacity

Remaining Capacity: France
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™ Simultaneous Exportable capacity = Simultaneous Importable capacity
= Remaining capacity under normal conditions = Remaining capacity under severe conditions

Relative indicators: France
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™ Export capacity VS Load at reference point severe = Import capacity VS Peak at reference point severe

® Remaining capacity VS Load at reference point severe

Export requirements due to incompressibility of generation: France
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1w00cw — T ———
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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FYRO Macedonia

The operation of power system is expectimdpe secure and reliable over all summer period.

The generatiofioad balance in the Macedonian system will not be considered at risk during the summer 2015.
Due to the low demand this period the most overhauls and maintewanicenill be conducted durgnMay and
Septembefor interconnectorsind duringdune July andSeptembefor thermal blocks.

General situation

Given the lower load in the reference time points in terms of the system, it is estimated that the system will be balanced
in normal conditios, and there will be a need of impoftaround 300 MW in severonditions.

For theanalysederiodtheadequacys fulfilled.

Crossborder transmission capabilities of the Republic of Macedonia is such that they can support all import or export
electricity transactionfom and tathe Republic of Macedonia, while allowing unobstructed transit of electricity across

the region.
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Demand and generation availability: FYRO Macedonia
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=== Net generating capacity
Remaining Capacity: FYRO Macedonia
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™ Simultaneous Exportable capacity = Simultaneous Importable capacity
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Relative indicators: FYRO Macedonia
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™ Export capacity VS Load at reference point severe = Import capacity VS Peak at reference point severe
® Remaining capacity VS Load at reference point severe
Export requirements due to incompressibility of generation: FYRO
Macedonia
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Malta

The only source of inflexible generation during minimum loads is the minimum load of tiebidara
plant which cannot go under the BIW when both the two units are in service. All other plants are totally
flexible even though the old combinegcte must be switad to open cycle mode in order to be 100%
flexible. For the coming summer the load forecast was calculated by taking the 2014 as haswl b
was increased by tHerecastedncrease in demand.h&PV contribution is also estimated hence leaving an
estimate of the power to be dispatched fidetimara power station and from the interconnector.

General situation
Periods of planned high maintenance activities are generally carried out in periods @nanddwhich
usually correspond telarchandOctoberso are out of the time frame described in this report

Most critical periods

The weeks that are considered the most critical are those Autust andSeptembeto high load demands
and also due to threevere temperatures of thkaltesesummer which tends to create problem in the electric
circuits of the plants auxiliaries thus increasing the risk of shutdowns

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

Basically the newSicily-Malta interconnector's role for the year 2015 is as a suiestiuthe old power
station of Marsa (presently there are two power statioridaita with theMarsa power station having been
shut down and kept in coklandby-pass until the new gas plant is commissioned (mid 20%8)ce recently
Marsa power station was derated to 70MW, the 200MW cable will increase the adequacy

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

Due to the introduction of the interconnector it is planned to s/d one dballthata steam plants thus
decreasing the inflexible generation during the minima to 30 MW from the 60 MW

Framework and methodology of the assessments

The inaease of load demand with respect to the previous year from the 1st january was analysed and found
to be around 5% Hence load demand for the summer period is assumed to be that of the correspondinc
period of year 2014 plus 5%. The projected instaf®during the summer was determinderomthe PV

load factors from the corresponding base year days the amount of eXpécaributions were estimated.

Hence the difference beween the forecasted demand amVtf@ecasted contribution is the forecasted
power to be generated from the power station and from the interconnector. The plant availabilty was
determined together with the interconnecter NFi€nce the power capacity was determined.
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Demand and generation availability: Malta
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mmmm Net load under severe conditions i Net load under normal conditions
mmmm Reliably available capacity under normal conditiemesms Reliably available capacity under severe conditions
=== Net generating capacity
Remaining Capacity: Malta
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™ Simultaneous Exportable capacity = Simultaneous Importable capacity
= Remaining capacity under normal conditions = Remaining capacity under severe conditions
Relative indicators: Malta
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™ Export capacity VS Load at reference point severe = Import capacity VS Peak at reference point severe
® Remaining capacity VS Load at reference point severe
Export requirements due to incompressibility of generation: Malta
0,3GW
0,2 GW
oz cw— [
0,1GW +— —
™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Germany

The German TGs do not expect significant problems with the generdtiad balance for the coming
summer. The German load can be covered with the available capacity. Possibly the increasingiiPV feed
could lead to unexpected load flows in the German transmissi@nsyEspecially if the RES fedd in the

north of Germany is high and low in the south.

General situation
No specifics foreseen.

Most critical periods

Specifically, the time around Whitsunday could be critical for voltage problems in case of low damand,
PV feedin in the south of Germany but a moderate figedf wind energy. More generally, a longer dry and
hot period could lead to problems with cooling water.

Expected role of interconnectors in relation to maintaining adequacy and the ability to imgrt or
export
Even at severe conditions Germany is not expected to be dependent on interconnectors to maintain adequacy

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

In periods with high renew#bfeedin and low (regional) demand high power flows on interconnectors are
expected. Situations might occur in which regional fieechanagement is necessary to solve overload
problems. Still, no critical situations are expected.

Framework and methodology of the assessments
The data base includes T®0nnected generation and available B&@nected generation. Percentages of
nonusable capacity are based on statistical evaluation of historical data.

The power plant groulp-LgKkeasewér kKdgr7upEpWe Obelrecat
part of the installed Austrian Hydro Power capacity (row 4). As it is directly connected to the German TSO
TransnetBW the net generating capacity of this power plant group can be considaréunaisnport for
Germany.
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Demand and generation availability: Germany
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Remaining Capacity: Germany
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= Simultaneous Exportable capacity = Simultaneous Importable capacity
= Remaining capacity under normal conditions ® Remaining capacity under severe conditions
Relative indicators: Germany
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= Export capacity VS Load at reference point severe = Import capacity VS Peak at reference point severe
= Remaining capacity VS Load at reference point severe
Export requirements due to incompressibility of generation:
Germany
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= Simultaneous Exportable capacity m Downward regulation at 5am Downward regulation at 11am
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Greece

There is nbany risk for the forthcoming summer. The estimation for this summer will be the same as 2014.
The expected demand (peak load at 13:00) from the Transmission System wilebéh&wpreviougyears
(20092014), giventhata big amount of consumption will be covelgdphotovoltaics which are distributed

in the Medium and Low Voltage Grid. The water levels in the reservoirs are estimated to be higher than the
last year. Expected load development and avéithabf generation capacities are in balance dutivgyvhole

summer period. Remaining capacity is positiéeailability of flexible generation at times of minimum
summer demand could slightly affected in case of level water storage.

General situation
The hydro storage level at reservagexpected highethanthe previous year and this situation will increase
the capacity of the total generation.

Most critical periods

For the forthcoming summer there ig aay week which will be criticalegardingadequay.. In general the

most critical weeks are at the first half of July for the Greek System. Especially week 27, 28, 29 and 30 are
in particular critical due to the maximizing of the demand.

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

export

The interconnections can play a significant role especially in periods with large variations in System demand.
In these cases IPTO could export or import energy to/from other countries depending of the pnadset

For the current year 2015, the HVDC Link Gredtedy (500MW capacity) remasin operatiorwhereasn

the previous year the DC Link was out of order from the beginning of January 2014 till the 17 of July 2014,
due toafault onthe Italian side ithe underground patrt.

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

From the system point of view, it is not expected that the excess of inflexible generation will cause a need
for pumping or aditional export.

Framework and methodology of the assessments

For the upward adequacy assessment IPTO used the data from its data base and the yearly plan of
maintenances. Generatlyere are no maintenance scheddite the plants and the Hees for this
summerperiod.So the NTC values are taken to be some higher than already agreed yearly values. For the
downward adequacy assessment load factors are calculated from historic data; must run generation
(excluding wnd, solar, et.) is at the moment exclusively inflexible mandatory hydnwer.
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Demand and generation availability: Greece
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=== Net generating capacity

Remaining Capacity: Greece

™ Simultaneous Exportable capacity = Simultaneous Importable capacity
= Remaining capacity under normal conditions = Remaining capacity under severe conditions

Relative indicators: Greece
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™ Export capacity VS Load at reference point severe = Import capacity VS Peak at reference point severe
¥ Remaining capacity VS Load at reference point severe
Export requirements due to incompressibility of generation: Greece
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Great Britain

Margins between generation availability and normal demand are forecast to be adequate for the summer anc
even with full exports we could still maintain aaserve requirement. Negative margins have been analysed
during minimum demand periods and margins are also forecast to be adequate. Interconnector imports would
not be required to secure most weeks of the SEVERE conditions.

General situation
The minimumgeneration availability over the summer is in the week 27. The margin in this week is forecast
to be 4.8GW, assuming the interconnectors are at net float. Other tighter period are week 32 and 33.

Most critical periods
The tighest weeks are 27, 32 &8l

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

export

The current spreads between GB and EU, for summer 2015 are slightly wider than at this time last year (in
EU to GB direction), with GB prices atsimilar level and EU prices lower. This indicates that full imports

are expected on IFA and BritNed. 26% of weekdays saw net import to GB reduce below 1500MW during the
morning hours (generally 05:@@7:00); this is expected to remain similar for sumn@s2

Flows on EWIC and Moyle are expected to continue to flow from GB to Ireland the majority of the time.
Only during times of high wind in Ireland (particularly overnight) are flows expected to reduce from full
export and could potentially start impaogito GB.

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

Based on the 65% load factor assumed for wind given in the spreadsheet, our minimum demand analysis
shows that interconnectors would notriseeded at any time to manage an excess of inflexible generation. In
fact full imports could be accomodated with negative margins being maintained. However if the wind
generation was closer to 100% then the ability to import would be restricted. Somadtanvis are flexible

and can contribute to balancing supply with demand, which makes the situation better than indicated by the
analysis.

Framework and methodology of the assessments

We derate capacity for breakdown by fuel type against submitted &il#itafor each generator. This
submitted availability is provided by the generators at a weekly resolution and includes planned outages. We
then put this against a forecast of demand with a scenario for max interconnector imports and exports
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Demand and generation availability: Great Britian
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Export requirements due to incompressibility of generation: Great
Britian
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™ Simultaneous Exportable capacity B Downward regulation at 5am Downward regulation at 11am
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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 years are necessary to overcome this historical feature as a result of being
lack of competitive, highly flexible geration units.

General situation

The level of maintenance is relatively high during the summer, it is between 500 and 1000 MW, which is
about 510% of the Hungarian installed capacity. The most critical periods are the weeks of May, when the
level of maintenance is over 1000 MW.

Across minimum demand there is a limit of a reduction of a nualts

Most critical periods

In accordance with the constantly growing demand, there is no period of time when the import could be
ignored. The unavailableapacity is increasing, which strengthens the dependence on the import.

The most critical periods can be caused by the severe weather conditions in June and July, since the units ar
temperature dependent.

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

export

After liberalisation, import is mainly an issue of the traders, available interconnection capacity is satisfactory.
Access is possible via yearly, monthly, daily and even intraday capacity tendémaahe only limitation

is due to high transit flows through the interconnections.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
The available export capacity provides opportunity to tradedgmaining production on intraday market.
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Demand and generation availability: Hungary
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Export requirements due to incompressibility of generation: Hungary
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Ireland

EirGrid does not expect any capacity or demand issues on the Ireland system this summer. According to the
latest analysis, there will be sufficient capacity to meet the demand over the entire surodeil pe level

of long term scheduled outages this year is relatively small with the majority of these affecting smaller hydro
generation units, one large coal unit, two small sized heavy fuel oil units and two medium sized peat units.
There is sufficienspare capacity to deal with unexpected forced outages. Th&easinterconnector will

provide an additional element of system security (it will only be unavailable for three days in September).

General situation

A large portion of the hydro units wille on scheduled maintenance for large portions of the summer.
However, as these form a small proportion of our overall system generation it should not have a detrimental
effect on the system as a whole. Overall, no issues are anticipated in meetirgdrdgmand levels and

there will be a significant generation margin during the Summer period.

Most critical periods
The most critical period will be during Week 32 when approximately 999MW, or 14% of our installed
capacity, will be on scheduled outage.

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 summer period with the exception
of the 3 day outage in early September. Thaughprovide Ireland with the capability to import 530MW or
export 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 Britainlistand.

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 and high wind generation.

Framework and methodology of the assessments

The generatocapacities, generator margins and provisionally scheduled outages of generator units are stored
in a Margins system. This system will export results for capacity margins and outages (both scheduled and
forced) which have been included in this report. Tdredd outage probabilities used are generated each year
based upon the generators availability over the past three years. Generator must run status is based on curre
operation policies and constraints.
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Demand and generation availability: Ireland
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Export requirements due to incompressibility of generation: Ireland
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™ Simultaneous Exportable capacity ¥ Downward regulation at 5am Downward regulation at 11am
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Iceland

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

The installed generation capacity connected to the Icelandimisgion system is approx. 2.7 GW, of which
77% is hydro based and 23% based on geothermal energy. No new generating units are expected this summe

Long term Generation Capacity Assessment and Load Forecast for the Icelandic power system are made by
Landsnet every year and reported 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.

General situation
Scheduled maintenance usually takes place during the summer period, when the load is the lowest.
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Italy

In normal condition, no problem regarding system adequacy is expected in the Italian system: not
withstanding the decommissioning or mothballing ¢drge number of power plants, the reliable available
capacity is expected to be higher than the peak load in the whole period. Also under severe conditions the
general situation expected in the summer is not critical, with some problems that may aiiis¢hen8icily

island (the new interconnection with mainland is expected to be put into operation in the second half of the
year).

During low load periods high renewable production (wind and solar) could lead to a lack of adequate
downward regulating capig.

General situation
Margins are expected to be comfortable across the whole summer period in normal conditions with high PV
infeed during daytime and conventional generation capacity that will cope well with the evening peak load
(very high ramp ratenithe evening could be an issue). During the last year we registered the decommissioning
of several old oifired power plants and the mothballing of some most recent combined cycle. This reduction
of the available capacity is expected to continue irctiming months but the amount of capacity at risk is
unknown.
Also under severe conditions the general situation expected in the summer is not critical, but some problems
may arise in the Sicily island until the start of operations of new cable betwaigraSd mainland that will
tenfold the interconnection capacity of the island.
There are some risk factor such:
1 Lack of adequate downward regulating capacity: high renewables production (wind and solar) during
low load periods and decreasing of electyiciémand on the national power grid recorded during the
last periods, taking into account the level of the other inflexible generation, could lead to a lack of
adequate downward regulating capacity;
1 Voltage regulation problem and congestions: high volpgblems can arise especially in the south
due to low load, reduced flows along EHV and high renewable production. Market and physical
congestion, especially from South to North, will be common during the summer.
In order to cope with this risks Terna pagps preliminary action and emergency plans and, in case of need,
adopt the appropriate countermeasures (e.g. during high renewable/low load periods, in order to guarantee
the system security could adopt enhanced coordination with DSO and special ratahal such as the
curtailment of inflexible generation. Further special actions, such as some NTC reductions, could be planned
in cooperation with neighbouring TSOs).

Most critical periods
The worst weeks for downward regulation are expected to be the 3288rdhendhe 34th (also due to the
bank holiday on the 15 August).

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

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

Expected role of interconnectors to managing an 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, such as the curtailment of not flexible generation and some NTC reductions, to be planned
in cooperation with neighbouring TSOs. Ims® situation could arise the need of reducing the import of
energy or, in extreme case of exporting to the neighbouring countries.

Framework and methodology of the assessments
Updated assesment of load temperature sensitivity based ol 2@ikta.
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Demand and generation availability: Italy
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Latvia

Despite sufficient installed capacity on the hydro power plants, shortage of inflow water is the main limiting
factor for generation availability. The main periods of stress for Latvia power system are possible if water
inflow in Daugava river will b&ery 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 of the most sigimticaator which could

affect availability of CHPPs generation in the area of Latvia. Inginismerit 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 lants for Riga districheating and partly they are in operation.

Latvian TSO is responsible for the security and reliability of power supply in area of Latvia and according to
the availability of excess generation capacity in neighbouring power systehedaguate transmission
capacity manages the balance of Latvia power system. Isuthener2015 for normal conditions, Latvia

power system iself-sufficientwholesummerperiod except week 35. The lack of capacity for this week and
whole month is recognéd due to maintenance works in the Rigas CHP2 units (lack of around 440 MW)
alternating and also limited water resources in the hydro power plants on Daugava river (caailaide

200 MW). The critical period for Latvian TSO is week 35 when remainingapis 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 in weeks 35, 37 and 38 due to the reasons described above and mor
possible limitatims on Biomass/Biogas power plants, wind generation isn't expected at all in the generation
pattern. Generally Latvian power system is the electricity importer isutmenerperiods.Latvia can import

the remaining part of the basic state electricity sufioly Estonia, Lithuania and Russia, and there is also

an opportunity of electricity supply from the Nordic States. Security and reliability of power supply in the
summerperiod will be dependent on whole Baltic States generation availability, imporkpod amounts

from 3rd countries and crot®rder transfer capacities between Baltic States, Russia and Nordic States. TSO
is expecting that these different energy sources guarantee uninterrupted and reliable electricity supply in
Latvia during whole winteperiod.

The basic schedules for planned maintenance of power plants which are connected directly to the transmissior
system are already known for the coming year and is already used in the forecast. Some reconstructions or
hydro generators have been planned dusihgle summer period but it's not limiting the production of hydro
power because the mdimiting factor is water inflow on Duagava river. No additional news from producers
about plans for new power plants constructed in this year and coming five hieaefore the installed net

power capacity will remain approximately 2.92 GW. In normal conditions about 10 % of installed capacity
of wind can cover the peak load, but in severe conditions no wind at all. Power systems service reserve is
approx. 100 MW whie year, which is being estimated as appf% of peak load plus 10 % of installed
capacity of wind.

General situation

Starting from the week 35 the available capacity of Rigas CHP2 is decreased due to repair works on the both
of units alternating. Frorthe system security of supply point of view and adequacy, the TSO can use all net
capacity of gas power plants independent on gas prices in market to cover a load in power system of Latvia.
In normal conditions full amount of capacity of gas power plangvailable but it is assumed that in severe
conditions the available capacity of gas is reduced by 100 MW. The reason for that limitation could be a high
gas price in Russia or limited gas import from 3rd countries. Historically the CHPs in Latvia streiciedl

to cover a base load but the hyghamwer planton Daugava river are constructed for peak hours and system
balance. According to annual water inflow in Daugava river it is foreseen that in normal conditions in summer
the available capacity of HPRsuld be around 300 MW but in severe conditions 200 MW. It shows that
Latvia has huge amount of installed capacity of hydro (around 1584 MW), but actually the available capacity
is muchsmaller During the summer almost always appneately 200500 MW of installed capacity of

hydro is in maintenance. Latvian TSO is not expecting a dramatic increase of RES generation (wind and
solar) during summer period therefore production of REa8notcaused high unbalances in power system
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or make unpredictable stresisuations on certain hour. In normal conditions the available capacity of wind
can be around 10 MW but in severe conditions it is assumeth#ratareno wind generation at all.

Most critical periods

In normal conditions Latvian TSO is expecting to cover a peak load whole summer period except week 35,
but in severe conditions Latvian TSO is expecting to cover a peak lodektéhd of August. In the end of
August the both units of Rigas CHP is going on repair alternating and around 450 MW of generation will be
reduced. The end agiimmer could be a critical period for Latvian power system. To avoid any risks and
ensure securitpf supply Latvian TSO will rely on interconnectors for energy imports from neighbouring
countries and Nordic countries.

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

The risks with transmissiorapacities on crossorder LatviaLithuania have not been experienced usually
and all crossorder trades are going according to plan. Considering the Lithuanian electricity deficit which
is ongoing throughout the year and electricity import from 3rd cm#tthe Latvian TSO is expecting
congestion possibilities only on the border Estdrdtvia. The overloads are happening due to unpredictable
loop flows in Baltic States and Western part of Russia. Since January 2014anmbss EE/RU/LV has
splitted intwo parts EELV and LV-RU, but full capacity is allocated on the crdmsder EELV. Russian
traders play in electricity market of Baltic States via ctomsler LithuanieBelarus. During the summer
period the transmission capacity on the clomsler Estaia-Latvia will be limited and counterade between

the Latvian and Estonian TSOs might be in place. To ensure the security of supply in Latvian power system
and to solve the congestion possibilities on the Estiomigia border, Latvian TSO has rights tre fast

hydro reserves on Daugava river.

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

The inflexible generation doesn't cause a significant influence during demand minimum periods, because the
amount of inflexible generation is very small.

Framework and methodology of the assessments
TSO uses annual data statistics and the information of previous years
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Demand and generation availability: Latvia
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Lithuania

During upcoming summer, local generation units will guarantee reqadeduacy margin in Lithuanian
power system. Total net installed capacity will decrease in comptrisvious summer due to closure of

two fossil fuel units in Lithuania power plant in the beginning of year 2015, on the other hand new wind
farms of capaity of 142MW are planned to be installed during summer period. The average installed capacity
is expected to be 4078 MW.

Majority of Lithuanian power plants are mixed fuel (installed capacity of 1902 MW), however main fuel is
gas, and only part of powelgnts are gas fired (installed generation capacity of 622 MW).

Summer peak load is expected at the beginning of August for normal conditions 1456 MW. The minimum
peak load is expected in the second half of June for normal conditions 773 MW. The tetahjgton for
upcoming summer is expected to be 1,5% higher than previous summer.

The system balance is expected to be deficit due to prices differencesigitbouringcountries. The import

of electricity from neighbouring countries will be relied upanssborders with Belorussia, Latvia and
Kaliningrad area. The electricity generation from local thermal, hydro and wind power plants is expected to
cover approximately 43% of demand, while 57% will be covered by imports.

General situation

During summer2015 two units of Lithuanian power plant are kept mothballed (in total 570 MW of net
generating capacity). There is a technical possibility to have these two units available in two months.

For the coming summer season the maintenance schedule in gemeoalintensive. According to the
maintenance schedule the largest generation inaccessibility due to maintenance will be on-2éekse2b

two units of Vilnius CHP3 will be on maintenance. This maintenance does not have any influence for system
adequacyor normal and seereconditions.

Most critical periods

According to the last summer notices, the most critical period is when the interconnection lines are on
maintenance and there is limited available transfer capacities. Highest restrictionssaenfduging weeks

23-30 and 3335.

Expected role of interconnectors in relation to maintaining adequacy 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 beause available generation capacity is sufficient to cover system demand. However, available generation
is usually not competitive in the wholesale market, therefore large amount of Lithuania PS demand is covered
by imported electricity. All import volumedm 3rd countries (Russia, Belarus) defined based on power flow
calculation and allocated at LithuasB&larus interconnection. Import volume from 3rd countries highly
depends on Estoniaatvia interconnection capacity which is reduced during summer pduedo higher
ambient temperature and maintenance activities on the interconnection lines. This cause import restrictions
from 3rd countries to Lithuania PS for whole summer period. Highest restrictions are foreseen during weeks
23-30 and 3335. In additon to this, import ability of Lithuania PS also depends on available generation in
Kaliningrad region. Import restrictions are foreseen during weekd428nd 2&27 when generation of
Kaliningrad TPP is planned to be reduced due to 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 managing an excess of inflexg@neration is very low.
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Demand and generation availability: Lithuania
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Luxembourg
Demand and generation availability: Luxembourg
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Monteneqro

Due to high influence of aluminium and steel industry on Montenegrin power demand, some mistakes in
demand prediction can be expected. Our best expectations are that gehédoatidmlance problemsnder

normal conditions, will not be expected in the summer 2015. Difference between consumption and
production in the critical periods will be covered with imports of energy.

General situation
Most of maintenance and overhauls works are plannedfinifeed during the spring arille beginningof
the summer period.

Most critical periods
The main period of stress can be weeks in August. The main factor can be high demand and bad hydrological
conditions.
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Demand and generation availability: Montenegro
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The Netherlands

No specific summer forecasisth regards to security of supply or adequacy assessments on a weekly basis
will be executed by TenneT TSO B.V.

The development on interconnection capacity (expansion) and the building of new power plants, have
decreased the necessity of short range aggassessments in the Netherlands.

Nevertheless, there is no indication of lack of power based on weather conditions in the summer period and
therefore it is not foreseen that any significant generation shortages during the summer of 2015 will occur.
Sufficient generation capacity will be available and no large amount of outages during this period are
reported.

Apart from this, sufficient export and or import capacity is available.

To our opinion the supplgiemand balance will be realized on the basis®fricedriven demand principle

and it's not a task of the TSO to intervene in a good functioning market.

The specific TSO's task is balancing the system and supply emergency power when necessary.

TenneT TSO B.V. by law provides on behalf the Ministry of Economic Affairs the report on national
adequacy, so called Monitoring of Security of Supply, 15 years ahead (in dutch: Rapport Monitoring
Leveringszekerheid). Visit the TenneT website for the tagsortwww.tennet.eu

General situation
For the Netherlands no specific situations for the summer period are expected.

Most critical periods
No periods are considered critical

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

export

National generation capacity is sufficient for peak demands and we do not rely on the import or export
capacity for that. During theomingsummer period no changes to import or expgoacdy are expected.

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

The amount of inflexible generation is managed by the Program Responsible Parties and can still be handled
within the minimum dmand periods. Any excess of generation capacity will lower the market prices and this
will lead to export generation or shutdown of installations.

Framework and methodology of the assessments
TenneTassessehie summer adequacy based on the forecast margi
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Demand and generation availability: The Netherlands
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Northern Ireland

There are a number of planned generator outages scheduled for the summer months in 2015. These outage
are required to facilitate modifications to existing plant on the Northern Ireland system to meet capacity needs
going forward. Atho time is there a negative generation margin in Northern Ireland.

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

Interconnectors between GB and IE will continue to play a role in satisfyingrsgmand and system
stability in Northern Ireland.

\__/
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Demand and generation availability: Northern Ireland
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Norwa

Norway is normally setsupplied during the summer with a capacity surplus, also in severe conditions. We
expect that the demand will be higher than the inflexible generation, but in somgoareasy get a surplus
in some periods.

General situation
Towards the summer period 2015 we expect that the hydrological balance will be normal.

Most critical periods
Statnett does not expect any critical situation during the summer ZB&5available geeration capacity
exceeds the expected peak load.

\___/
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Demand and generation availability: Norway
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Poland

Power balance at 12:00 CET

In normal conditions PSE does not expect any problems with badatize system this summer.

Under severe conditions, for most of analysed reference points PSE observes a negative balance, however a
of them (except for single one) do not exceed the level of importable NTC forecasted for this summer (from
SE and UA; importable NTC on synchronqusfile amounts zero see below).

Extremely severe balancing conditions in the summer period may take place in case of long lasting heat spells
leading to significant deterioration of Polish power balance (increase of load with simultaneous decrease of
generating capacities due to higher forced outage rate of generators, worse cooling conditions and increase
in network constraints). The risk of high unscheduled transit flows through the Polish system (from the west
to the south) during such weather coiatis can be higher, than in previous years, as a result of development

of solar generation in Germany. In such a situation, if necessary from power balance point of view (to recover
minimum generating capacity reserve margin required), additional imp@yraironous profile towards

the Polish system can be realized under the condition of simultaneous multilateral redispatch action (with
source and sink respectively south and west of Poland) taken at the same time to limit the unscheduled transi
flows through the Polish system. It is estimated that ca 300 MW of such a redispatch (assuming source in
Austria and sink in Germany) is necessary to allow 100 MW of import to Poland from Germany. A relevant
framework for such a remedial action has been devel@oemtly within TSC projectt is worth saying that
capacity resulted from multilateral redispatch could not be confirmed as sure, what sHodvmd 2014

case- PSE requested 1000 MW of multilateral redispatch and finally found out only 500 MW iratte le
relevant control area from the point of view of its efficiency (precise description can be found in Summer
Review 2014 part of Winter Outlook 2014/2015 report).

Nevertheless it is important to note that the negative balance means that necessaonalpgeatrating
reserves are below required level but load is still fully covered.

Visible increase of Remai ni-88refeGaorefecence kourf(12.00CEBpt e
i RC at peak time (20:00 CET) is lower.

Power balance at minimudemand conditions
PSE does not expect problems with renewable infeed at 5:00 and 11:00 a.m. in Sundays.

Operational conditions
Referring to network conditions, for years PSE S.A. has been affected by high unscheduled transit flows
through the system frothe west to the south. The flows limit capacity on the whole synchronous DE/CZ/SK
profile, which is offered to the market (lack of import capacity and significant reduction of export capacity)
and on top of thamore and more frequentbauses congestismn the western border (violation efLlmule).
To keep system safe in such situations PSE will take the following actions:
Activate DC loop flow (HVDC rescheduling) PLY
Ac t i -boadereedispatahiags
Activate multilateral redispatching.

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

export.

PSE provides aggregated NTC data for the whole 220/400 kV synchroneUsE/CZ/SK profile on the

base ofthe Polish Grid Code that accounts for physical power flows in the interconnected systems of
Continental Europe, i.e. unscheduled transit flows through Polish system from the west to the south.
Additional Polish connections in use are: DC cable to Sweti#)kV line to Ukraine, on which import only

is possible (Ukrainian units are connected synchronously to the Polish syBtesndummePSE cannot

confirm availability of power from Ukraine because since months there have been no exchanges although the
offered capacity is allocated.
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As the fAbest estimate of NTCo for Summer Outl ook
into consideration unscheduled transit flows through PSE control area. The forecast include also the
constraints caused by piaed outages of the creBerder and / or internal lines (or other elements). Both
factors limit the transmission capacity in Polish system in the yearly planning horizon.

For the whole analysed summer period (in fact during the whole year) yearly fa&®BC in import

direction on PLi DE/CZ/CK profile amounts to zero. In summer 2015 TTC, which is calculated on the basis

of N-1 criterion, amounts zero as well as the result of progressing increase of unscheduled transit flows
through Poland. In other wabs, all capacity possibly to be offered to the market players is already consumed
by these unscheduled transit flows.

Framework and methodology of the assessments

In Poland forecast plans (yearly coordination plans) are done for the whole yemoathéy basis, till 30th
November every year. Prepared data concerns average values from working days at peak time (during main
summer months, means June, July and first half of August peak time in Poland is taking place between 12:00
and 13:00 CET (13:00 14:00 CEST). At the end of August and in September peak load is taking place in

the evening. On 26th every month PSE publishes monthly coordination plans, which include the precise
information on power balance in peak time for all days of the next meuaither specification is done within

the operational planning (weekly and daily).

Because of Outlook reports require weekly data, PSE has prepared special assessment for Summer Outlook
where weekly data of NGC, mai h€Ee@nameeavailoah| and
underline that, this is still an update of yadead plan. This assessment as well as coordination plans are
coherent and based on information from producers (NGC, overhauls, partudataa capacity), and Polish

TSO own analysis (load, outages, reserves;usale capacity, NTC). In normal conditions PSE classifies

90% of wind NGC as nensable capacity, for severe conditions it is 100%. Load under severe conditions
can be reduced according to agreements conchel®ceen PSE and major customers.

PSE does not prepare forecast for downward regulation capabilities in yearly and monthly horizon (only
during daily planning), so provided data is a kind of estimation only and this estimation based on quite
pessimistic fator of usage onshore wind farms, amounted 85% of their NGC (no offshore wind farms at the
moment, amount of solar is negligible). In general PSE can confirm that there can be some stress days during
the year (especially during Christmas, Easter and ha@idaMay), when low demand and simultaneously

high wind condition could cause the balance problem in Polish power system.
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Demand and generation availability: Poland
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Portugal

In the upcoming 2015 summer season, the Portuguese system is expected to be in balance.

Remaining capacity is sufficient to cover peak loads during the whole period, both in normal and severe
condition and, with the expectesbmmissioningof new reversible units in Baixo Sabor and Ribeiradio
(217MW), hydro capacity could be more reliable tiraprevious years.

Regarding system's downward regulation capability, our assessment has identified appropriate margins to
deal internally with the excess of inflexible generation.

Most critical periods
No critical periods in particular were identdién our assessment.

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

export

From the adequacy point, the Portuguese system does not relies on import capacity, however, in certain
market conditions, someggiificant power flow in the interconnections can be expected.

Expected role of interconnectors to managing an excess of inflexible generation at demand minimum
periods
Eventual issues with inflexible generation are expected to be managed without résaxpgrt capacity.
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Demand and generation availability: Portugal
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Romania

The forecast for the coming summer 2015 does not indicate any problem which could affandrgan
Power System adequacy.

General situation
The generation units maintenance plan takes into account the requirentevisrtthe internal demand and
to fulfil the system reserves amount in any time interval.

Most critical periods
During the summer 2015, we do not expect critical time intervals, even for heat wave circumstances.

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

export

The interconnection capacities will be used in the range of the NTC values offered to the market. There are
regional coordinated plans of the interconnectors maintenance, in order tb thgojeopardising of
interconnection safety and to optimise the NTC values.

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

Sometimes, during the minimum load periods with high renewable gemeriatias observed an increased

level of export schedules within the agreed NTC ranges.

However there are market rules and procedures in order to avoid unplanned exports when it could be an
excess of inflexible generation at minimum load hours.

Framework and methodology of the assessments

Based on a Methodology issued by the National Energy Regulatory Authority, Transelectrica receives from
the producers the planned maintenance / overhauls schedules and units techeicahamicdata for the

next yearjn order to perform the market analysis that will provide the input to the Regulator for establishing
the regulated contracts. Also, according to the same Methodology, the suppliers and distribution companies
send their hourly load forecasts. These daiaelated with statistics, are used as input to assess the load and
national generating capacity evolution for next summer adequacy outlook.

The best estimated NTC values was obtained based on the NTC profile for 2014, calculated on monthly basis
for time periods defined by maintenance schedules for both transmission network in the National Power
System and in the neighbouring regidhe following algorithm was applied:

1 the network elements limits for 2015 was checked in comparison with the 2014 ones;

1 average NTC values for periods without significantly limiting disconnections from June till
September 2015 were determined and set for the sun2@&b dates without significant
disconnections;

1 the disconnections of the lines in the National Power System and interconnected regions, which
determined significant modification of Romanian export/import NTC values in the summer 2015,
were identified;

1 thedisconnection periods of these lines were identified in the 2015 national maintenance plan and in
the regional maintenance schedules and correspondingly modifi€dvislues were declared for
2015 summer days with such significant disconnections.
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Demand and generation availability: Romania
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Serbia

For the upcoming summer, we dono6t expect probl er
expected under normal weather conditions and normal hydro levels.

There are no installed wind units in oartpewmal s

hydro generation at low demands should be compensated by our pump storages. Only in case of high hydrc
levels or technical problem in generation units or pumps, generation exceeding at low overnight demands
might occur, but rarely and for gt periods.

General situation
Taking into account planned level of maintenance and expected hydro levels, the Serbian power system is
expected to be in balance in the forthcoming summer.

Most critical periods

Under severe weather conditions, ertremely high temperatures and very low hydro levels, lack of energy
from generation units within Serbian control area might happen in certain weeks (mainly during the first half
of June and August), but this can be easily overcome by energy importhes $earket is operational and
there is enough crodmrder capacity to meet domestic and regional demand.

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

export

According to harmonized maintenance plan SouthEast Europe, some of interconnectors will be
unavailable due to maintenance. During the unavailability of interconngei@mtsange of energy on these
borders will be set to zeravhich will decrease total capacity for exchanging the energy. &king into

account that almost all interconnectors are planned to be available in the first half of June and August, which
is expected to be the most risky month under severe condition, we don't expect any issues in exchanging the
energy.

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

Maintenance works are performed mainly with daily disconnection, therefore almost all interconnectors will
be available overnight when generation exceeding at lovadérmmight occur in Serbian Power System. In
generally, the surplus of energy at low demands period is compensated by domestic pumping storage.

Framework and methodology of the assessments

Load scenario is based on statistical hourly data from previous yaking into account forecasted
consumption growth for 2@l

Maintenance and overhauls values are calculated from the official maintenance plan of Serbian Generation
Company.

The best estimated NTC values are obtained ais lbasistorical monthly NTCalues.
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Demand and generation availability: Serbia
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Slovakia

Slovakia expects that the generation capacity will be sufficient to meet the expected peak demands this
summer and to ensure the appropriate level of security of supply under normal conditions. The peak load in
summer 2014 was 3 643 MWVhen all influences are considered, it is anticipated that the peak demand for
summer 2015 will be approximately 3 610 MW. The maximum weekly peak load in severe conditions is
expected 3 780 MW (same level as in the last summer period). The remainingycapams to be
insufficient in June and the first week of July under severe conditions. In this casbandescapacities for
electricity import are sufficient. The summer peak demand is expected in 37th and 38th week.

General situation

Summer is aegular period for maintenance of generation units. In June and the first week of July there is a
schedule of the maintenance of a nuclear unit (500 MW) and two units of conventional power plants (2 x 110
MW). In the rest of summer period two or only or@eentional power plant unit maintenance is scheduled.

Framework and methodology of the assessments

Data of norusable generation capacities are based on numbers of previous years, after that the average wa:
taken into account. The maximum weekly loadsevestimated at the same level as the last year 2014 (we
assume the same weather and behaviour of consumers). Operation of nuclear, thermal, hydro and renewabl
sources is foreseen according to experience from previous years:b@rdss capacities wermalculated,

taking into account planned outages of transmission elements.
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Demand and generation availability: Slovakia
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Slovenia

The forecast for thepcoming summettoes not indicate any problem which could affecSlwenian power

system adequacyVith firm export contracts taken into accouBlovenia is mostly net balanced. Higher
imports are expected in case of extreme low hydrology when lower hydro production and possible reduction
of generation from some thermal units may occur. No issues identified at times of minimum demand.

General situation

In July and August lower hydro levels are expected. No problems with gas supply are expected and Slovenia
has low electricity production from gas. No planned commission or decommission of units in the coming
summer.

Most critical periods
No criticd situations are expected. With firm exports taken into account imports will probably occur.

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

Slovenian power system is well connected to neighbowgystems. Interconnectors enable cross border
trading as well as help from neighbouring systems in case of emergency.

Slovenian power system is connecting three different price areas (esagtaEurope, Italy, soutbast
Europe), therefore electricity ipes in these three areas dictate export/import situation in Slovenia. High
import and high export at the same time are characteristic for typical transit country, such as Slovenia is,
however due to well interconnected network ELES does not expect tesimmionstraint and/or reductions

of import/export in coming summer period.
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Demand and generation availability: Slovenia
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Spain

From the point of view of generation adequacy, the situation in the Spanish peninsular system is not critical for the
upcoming summer, even considering very low windegation (95% probability) and a high thermal forced outage rate.
Even in extreme conditions problems concerning load meeting are very unlikely to happen at any week of the period.
Good generation adequacy during peak demand hours can be expected raggrdiesfrom neighbouring countries.

At minimum demand periods, with high amounts of renewable production, power surplus with spilling of RES can take
place. The Spanish TSO has a specific control center for renewable sources (CECRE), which is pemuanitemihg
and supervising the renewable production in order to maintain a balanced situation.

The export capacity of interconnectors is a key factor in order to avoid spilling of renewable energy, mainly wind power.
The new HVDC interconnection with Free will increase capacity and will be very useful for that matter. Another point

of worthy mention is the importance of energy storageinly pump storage plants order to properly manage the
excess of inflexible power.

General situation

Fromthepoi nt of view of generation adequacy, thereds no
the upcoming summer. If average conditions are considered, remaining capacity will be over 16500 MW. In the case of
simultaneous extreme peak damd, very low wind generation (less than 5% of wind installed capacity), drought
conditions and a high thermal forced outage rate, assesed remaining capacity is still over 10500 MW

The demand values have been stabilising in 2014 and the beginning oh284 e significant drop that took place

due to the economical and financial crisis. It is expected that the demand in 2015 will slightly recover. Nevertheless, the
demand peak values expected for summer, with high temperature values and a prababkiligeched of 1 %, are the

same as the expected for 2014.

The most important risk factors for the next summer in the Spanish system are wind conditions, sensitivity of load to
temperature in extreme weather conditions and gas availability to combiredingagas thermal plants.

Most critical periods
The lowest remaining capacity at peak demand hours is expected to be met during the first weeks of the summer period,
specially if high temperatures are reached. Nevertheless, there's not a risk situation oapacity detected.

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

export

Good generation/demand adequacy can be expected for peak demand hours regardless imports from neighbouring
countries.

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

The export capacity of interconnectors is a key factor in order to avoid curtailment of renewable energy , mainly wind
power. The expected increaseNdfC to North Europe due to the new HVDC interconnection with France will be very
useful in that sense. I'tés al so necessary toimpidyi nt o
hydro pump storage plants order to properly managle excess of inflexible power at minimum demand periods.
Nowadays the installed capacity of hydro pump storage plants in Spain is around 5000 MW.

Framework and methodology of the assessments

Among other reports, every month, a medium term system adefjuacgst report for the next 12 months is produced

by the Spanish TSO.

Medium term system adequacy forecast is carried out using a hydrothermal coordination model with stochastic dynamic
programming that minimizes variable operation costs. The analydimsed on a probabilistic tool where hydro
stochastic behaviour and non planned thermal outages are considered. In addition, regional studies are performed
looking for congestions.

The medium term forecast considers several hydro conditions, availaihaticapacity and wind production scenarios.

All scenarios are built under the following assumptions:

A Overhaul pl anning notified by generators.
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A Guaranteed fuel (gas) supply to combined cycle and
A Low wind cond ion dorsidesed is around@®o of evailbleacapacity. Wind generation has been
above this rate with a probability of 95%.

Extremely severe conditions for the system are simulated as:
A Extreme demand due to sever eempemtaresher ¢

0
A No import capacity is considered in th
generation balance.
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Demand and generation availability: Spain
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Export requirements due to incompressibility of generation: Spain
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Sweden

The electricity demand in Sweden is strongly dependent on outside temperatures. Duditeatheconditions, the
electricity consumption is much lower during the summer. Therefore, there are no expected issues with the generation
vs load balance for the coming summer. Export is to be expected on the interconnectors, but this is rathem afquesti
price than of inflexible generation. Since there is such a large proportion of flexible hydropower in both Sweden and
Norway there is usually no problem with inflexibility. Although, this should not be taken for granted any longer since
more and moravind power are being installed in the synchronous area. Due to this, the flexibility of the system is
decreasing.

General situation

When it comes to grid elements taken out of service it is both due to maintenance of existing facilities and due to new
investments. The number of maintenance work is at a normal level this year. They are relatively evenly distributed over
the period, with an exception for the first weeks of June, when the production from nuclear units is reduced to half of

the installed gaacity. During this time there can be an increased need for import to the south of Sweden. No particular

problems are foreseen but the maintenance work requires careful planning.

Most critical periods

No particular problems are foreseen although a laha@htenance requires special attention due to local problems and
with regard to the M criterion. Generally, situations with high voltages are to be expected (especially during nights)
due to low load on long transmission lines. This could however bddthhy disconnecting parallel lines, which is a
standard procedure for voltage control in Sweden. This should not cause any problegigHbouringcountries.
Furthermore, during spring flood some overloads in the northern 220 kV grid may occur whiceseeallocation of
production and/or disconnection of lines. Beside this, the summer is also a period with increased probability of lightning
strikes. As this is the most common cause of the faults in the Swedish national grid a Lightning LocalyzaionisS

used.

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

export

Although Svenska kraftnat predicts Sweden to be independent of import during normal conditions, the interconnectors
plays an importanble. The interconnectors help to keep electricity prilegnatlow levels and are also very important

for balancing purposes (to enable exchanging balancing power between the Nordic countries). As Sweden is expected
to export power during the whole suranperiod no adequacy issues related to the interconnectors are expected.

Framework and methodology of the assessments
Values of demand and must run generation are based on historical dataaN&§; mothball plants and outages comes
from the homepagef dNord Pool Spot.
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Demand and generation availability: Sweden
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Export requirements due to incompressibility of generation: Sweden
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