| PUBBLICATO A9017216 (PAD - 1205760) |

Mod. RAPP v. 0

CES I A9017216

Report Approved Page 1/30
Client European Commission — Directorate General for Bnangl Transport — Directorate C
Subject Updating T E N-Energy- Invest study (Contract n.ENRO4/ADM/S07.38533/ETU/B2-
CESI) with a particular attention paid to the fituteveloment of the Energy Market in 1
Baltic region — Methodology to prioritise infrastture projects.
Working Group "Electricity interconnections”
Phase II: methodology for the assessment of new raktructures and application to the
assessment of the interconnection projects alreadgentified in the Baltic area
Order European Commission — DG Energy and Transport edibrate C —
Contract number: TREN/09/ADM/SI2.528743, March 2009
Notes

Partial reproduction of this document is permitbedly with the written permission from CESI.

N. of pages

Issue date

Prepared
Verified

Approved

30 N. of pages annexed
June 2009

IMP - Cova Bruno, IMP - Gregori Luca

AQ017216 2982 AUT A9017216 3336 AUT

SIS - Ardito Antonio

AQ017216 2935 VER

SIS - || Responsabile - Ardito Antonio

Q017216 2935 APP

CESI ) Via R. Rubattino 54 Capitale sociale 8 550 000 Euro  Registro Imprese di Milano
Centro Elettrotechico 20134 Milano - Italia interamente versato Sezione Ordinaria
Sperimentale Italiano Telefono +39 022125.1 Codice fiscale e numero N. R.E.A. 429222

Giacinto Motta SpA Fax +39 0221255440 iscrizione CCIAA 00793580150  P.I. IT00793580150

Www.cesi.it



CES I A9017216

Report Approved Page 2/30

Table of contents

1 FOREWORD ..ottt ettt ettt e e e et e e e e e e e e e s e e e e e e e e e e s s sasbteeeeaaanasssseaeaeeeeeeeaaannnnnnnneeeaens 3
2 PROJECT ASSESSMENT METHODOLOGY ......cutiiiiiiieeimiiiieieeeeeeeaeessenniaeeeaaae e e s s ennsseeens 5
3 INTERCONNECTION PROJECTS IDENTIFIED IN THE BALTICA REA......cccciiiiiiinnen. 9
4  SIMPLIFIED CRITERIA FOR THE PROJECT ASSESSMENT ..... cooccciiiiiiieeee e 12
N R @ T=T gl o= TS Tl TS [ 4] 01 (0] g 12
5 ASSESSMENT OF INTERCONNECTION PROJECTS ....ccoiiiiamieieiiiiiiiiieieeee e 14
L TN R = T g1 17 o0 1= A = 11 o 14
51.1 Benefit/cost ratio of the interconnection projebetween Baltic Member States and the
LS00 1 = L PP PRPPT PP 14
5.1.2 Benefit/cost ratio of Latvia-Estonia Third INtere@Ttion..........ccccooieiiiiiiininiieeeeee e 18
5.2 Timing for projeCt COMMISSIONING -.. .. e e eea e e 19
5.8 RISKS -ttt —————— et e e e a bttt et e e e e e et e e e e e s 23
5.3.1  TeChNICal rEATINESS .....cceiiiiiiiiiiiiiitt ettt e e e rnnnee e e e e 23
53.2 Factors affecting uncertainty in time schedule atier factors of risk...............c........ 24
5.3.3  ADIlItY tO fINANCE ... .uuiiiiiiii e ———— b a——_ 26
5.4  Germany-Poland interconnection ProjectS ....cccceceeeeeeeiieeiiiiiiieeee 26
6 CONCLUSIONS AND RECOMMENDATIONS .....ooiiiiiiiiiiiieiie et 28
T REFERENCES ... ..ottt ittt ettt e e e e e e ettt et e e e e sesnt e et e e e e e e s nbbbb s e e e aaaeeeas 30

© Copyright 2009 by CESI. All rights reserved - Aitjvcode AEO8IMP045



CES I A9017216

Report Approved Page 3/30

REVISIONS HISTORY

Revision Date Protocol List of modifications and/or modifipdragraphs

number

0 May 2009 | A9012922 First issue

1 June 2009 | A9017216 Second issue — Modificatiomsthe paragraph
“ability to finance” with updated values of FCF and

1 FOREWORD

In the first part of the study, the present statfighe electricity sector in the EU Member States
surrounding the Baltic Sea, including Norway, Betarthe Kaliningrad region of the Russian Fedemnatio
and Ukraine was examined [1]. In particular, théofeing issues were analysed:

- consumption level;

- installed capacities;

- electricity generation;

- energy balances and exchanges;

- cross-border congestion level,

- existing interconnection lines.
Moreover, the expected generation evolution antesysadequacy in the next ten years was presented
referring to the joint study carried out by the &uean Transmission System Operators (TSOs) and
issued in July 2008 [2]. The outcomes of this strejyresents a useful basis to anticipate the nieeds
some countries for new generation or, alternativigly strengthening the interconnections to ensure
adequate security of supply (SoS).
Thereafter, the new interconnection projects pregoly the TSOs were examined and the related
justifications were identified, though in a qudiite way.

The second part of the study addresses the assdssitiee proposed interconnection projects adgptin
a series of agreed criteria in order to get as nagchossible a quantitative evaluation of eacheptoj
The adopted methodology has been derived from & meneral and widely used procedure based on
the Analytical Hierarchical Process [3]. With thimao simplify the project assessment, taking into
account the limited available information for sopmejects, three criteria have been considered:

- benefit/cost ratip where benefits refer only to market benefits andts refer to investment
costs including the AC reinforcements upwards amdmivards the interconnector;

- timing for the authorisation and construction;

- risks based on a series of indicators such as: tedhreéeainess, number of expropriations,
number of municipalities crossed by the intercotwreand related internal AC reinforcements,
presence of protected areas, distance from popudaieas and ability to finance.

As for the interconnection projects, the analystnsidered all the proposed projects of new
interconnections between the Baltic Member Statestlae rest of the EU, besides the third crossdord
line between Estonia and Latvia and the intercamme@rojects between Germany and Poland. On the
contrary, it has been agreed that the new crosdebqrojects within the Nordel region have already
been prioritised in the framework of the “Nordici&&Master Plan” [4], and, as such, no additional
project assessment was needed.
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The combination of the benefit/cost ratio, ovetiale required for the project commissioning and ris
factors allows to have a quantitative evaluatiothefprofitability and readiness of each project.
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2 PROJECT ASSESSMENT METHODOLOGY

For the quantitative assessment of the intercoioreptojects, the methodology based on the Analtic
Hierarchical Process (AHP) [3] has been proposedre&fter, we give a general and synthetic
description the AHP methodology that can be applediet an assessment and ranking of various
interconnection projects and, for a selected iat@mection, can help to choose the best alternative
between several ones. In our study, however, ali§ietbmethodology (par. 4) has been adopted te tak
into account both the timing constraints for thdivéey of the results and the set of available
information at the time of execution of the analysi

The AHP is a structured technique for helping peaf#al with complex decisions. The methodology

proves to be particularly efficient whenever foe tassessment of a project one has to quantify and

compare between them some values having differesiticd and in some cases involving human

perceptions and judgments. Moreover, the methogolmps to overcome obstacles related to the

difficulty to quantify or compare alternatives imetcase where communication among team members is

hindered by their different specializations, terahgies, or perspectives.

The AHP is based on a two-step approach (Fig. 2-1):

0 1lst step: decomposition of the problem into a n@maof more easily understandable sub-problems,
each of which can be analyzed independently onbdsts of a set of agreed criteria, each one
composed of a group of indicators

0 2nd step: once the hierarchy is built the comparathe project alternatives in paissexecuted up
to a first ranking of the various alternatives

Assessment of
Goal ; :
interconnection
projects

Criterion 1 H Criterion 2 Criterion 3 H Criterion 4

Criteria to compare
the interconnection
alternatives

Alternative 1 Alternative 2 Alternative 3

Full set of
interconnection
alternatives

Fig. 2-1 — Scheme of the AHP methodology

For the comparison of the project alternativesARHP assigns each criterion and associated indigator
some numerical values included in a common rangeurerical weight is derived for each element of
the hierarchy, allowing the comparison of diversd aften incommensurable elements in a rational and

! E.g.: benefits of a project may be related to ecain issues (reduction of the kWh price in €/kWdnhancement
of SoS (in terms of Expected Energy Not SuppliedVMyr), environment (reduction of emission of CO2:
Mton/yr). To compare different alternative projeatme shall evaluate in a quantitative way the aldrenefits
despite the various components have a differenticaet
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consistent way (Fig. 2-2). The sum of the weigbtsefach level of the hierarchy is normalised to 400
(or in an equivalent way to 1 p.u.).

Intere

A

Aintercon

Alnterconnection 2
Interconneition 1

~

(1) 2 d4 d6 48 2 22 24 26 28 (3)

4

Fig. 2-2 — Example of assessment of four intercotiore alternatives applying the AHP and on the badiagreed
weights for criteria and associated indicators

For the assessment of the interconnection projketfollowing criteria have been proposed:
+ Benefits socio-economical benefits deriving from the erdgament of transmission capacity at the
border, falling into the following categories:
= market benefits
= enhancement of SoS
= environmental benefits in terms of reduction of G&&ssion
+ Costs including the reinforcements needed in orderaperly utilize the interconnection:
= Investment costs
= Fixed and variable operation costs
+ Technical performancef the interconnected system
+ Environmental impact
= Territorial and environmental elements
= Technical and administrative elements
+ Timerequired for the construction of the interconnecto
+ Risksrelated to the interconnection project; they afemred to:
= Financing
= Uncertainty in time schedule related to oppositainthe local population, difficulty in
obtaining the expropriations, need to cross pretketrea, distance from densely populated
areas
= Technical readiness: km of AC lines to be built aptvand downward the interconnector
Fig. 2-3 shows the hierarchy in a highly summaris@gt. Obviously, each component is in its turntspli
into a series of subcomponents as shown, as ampéxamFig. 2-4 and in Fig. 2-5.

Two basic requirements are needed for the fulliegfibn of the AHP:

- the availability of the results of feasibilityusies having taken into account the criteria and

indicators included in the hierarchy;

- aconsensus on the relative weights to be assigneach criterion and indicator.
Unfortunately, both the above requirements were falflled when performing the analyses: some
feasibility studies are still ongoing or shall beeeuted, as recommended in par. 6, and the defint
the weights to be assigned requires dedicated mgsedimong experts in the various sectors followed b
higher level meetings to agree on the weightslfercriteria at the higher levels of the hierarchy.
Hence, a simplified methodology has been adopteedxpkained in detail in par. 4. At any rate, we
recommend the execution of the missing analysestadpplication of the AHP, especially to decide
between various alternatives for the same interecion.
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‘ Goal: assessment of the proposed projects

Benefit/cost ratio Technical Enw ronmental ‘\

_— performance impact Timing Risks
T w2-2 w2-3 w2-4 w2-5

Cost Beneflts

|Interconnector1 ||Interconnector2 | |Interconnector3 | |Interconnector4 |

“_ Alternative 1
- Alffernative 2 ...
Fig. 2-3 — Hierarchy proposed for the interconnentproject assessment. (“w2-i" are the weights assi@d to
> w2-i=100%
each criterion: 7

Cost
(M€!yr)

| Operation

Investment in the \
interconnector Fixed Variable

itself

Investments in the AC grid
at the ends of the
interconnector

Fig. 2-4 — Part of the hierarchy related to theardonnector costs
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Groups

Subgroups

Indicator

Territorial &
environmental
elements

1

20%,

Oocupied terniory

a0

Presence of use with
specific prestige

6%

Popnulated aras

10%

Distance frorm large
populated cities

30,

Urbarised andior
particularly populated
areas

T

Protected amas

25%

Interference with
protected aras andfor
aress of special
ervironmental worth

100%

Water bodies

Crossing waterways

L00%

Infrastructums

0%,

Presence of preferentisl
corrdors along e xstent
infimstructures

60

Crossing large yoadways

A

IMomphology elements

25%

Topographu
Charactenstics

20

Cosstal rmarme habitat

3%

Bathymetne hazards

507

Technical /
administrative
elements

Possible weights

Coroverter station

0%

Difficulties of corverter
station localization

L00%

Power lines

0%

Lergth of land power
Tmes

100%

Seacable

40

Length of the sea cable

Y

Tlasiznurn metallation
depth

iV

Electrodes.

10%

Difficulties of electrodes
Jooaligation

L00%

Fig. 2-5 — Part of the hierarchy related to the #ammental impact with a proposal of possible wésgior each
indicator
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3 INTERCONNECTION PROJECTS IDENTIFIED IN THE BALTIC AREA

In the first phase of the analysis the interconnacproject showed in Fig. 3-1 and Fig. 3-2 were
considered.

EstLink 2

Elk-Alytus (Litpol)
Nt A 1 ¥ oo

Fig. 3-1 — Interconnection projects between thetiBallember States and the rest of the EU, includiveg
Estonia-Latvia third interconnection

G

4

A oy

Vierraden-Krajinik

Rzeszow -

Eisenhlttenstadt — >
Khmelnitskaya s/s

Baczyna/Plewiska
Fig. 3-2 — Interconnection projects between Germamyg Poland; Poland and Ukraine, Germany and Norway

At this stage, for the quantitative project assesgrthe cross-border projects internal to Nordelraot
considered, since they are already prioritisechenftamework of the Nordic Grid Master Plan [4].eTh
interconnections between Poland and Ukraine (Rzegdumelnitski 750 kV + BtB) and between
Norway and Germany (NORD.LINK, HVDC submarine caldee also disregarded since the results of
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feasibility studies on these interconnections areavailable yet. Finally, concerning the two potge
for strengthening the Polish-German interconnectioy some general information is available, being
dedicated studies still in progress. Tab. 3-1 surim®a the main characteristics of the projects
considered in the quantitative assessment caruedrothe basis of the criteria described in par. 4

Tab. 3-1 - Cross-border lines considered in thegobassessment

Project Rating Ends Notes

Estlink 2 650 MW Anttila-Pissi

Ambergate 700 MW Norrkoping- 1)
Ventspils

SwedLit 700 MW Nybro/Hemsj6- Location of the converter station in
Klaipeda Sweden not decided yet

LitPol 500/ 1000 MW | Elk-Alytus Possible development in stages

Latvia-Estonia 3" ™* Harku-Sindi-Riga | Four possible alternatives (2)

Interconnection

DE-PL first project =2 x 1630 MVA | Vierraden-Krajnik

DE-PL second project (**) Eisenhuttenstadt— | 400 kV double circuit line
Bazcyna/Plewiska

(*) For the HVAC solutions the rated capacity #:000-1200 MVA.
For the HVDC solutions the rated capacity is: 60WV.
The new Latvia-Estonia interconnection shall watran increase of NTX&qual to 506600 MW

(**) to be defined

(1) Ambergate: in the pre-feasibility study five possible routesresconsidered as shown in Fig. 3-3. In
the project assessment analysis, the solutionssiogpghe islands of Gotland and Oland are
disregarded for environmental reasons. Also theectliconnection towards the Stochkolm’s
substation has to be disregarded, due to the wliits in finding a route in the Stockholm’s
archipelago. Thus, the only feasible alternatiwenfthe environmental point of view is the longest
route connecting Norrkdping to Ventspils (390 km).

4
eI P

L4
L 4 .,
aidemarsik s
o £ “,
rdaberg. &
4, o
L]

)
Akmene

y
Karjskrona o Siauy

Fig. 3-3 — Ambergate: possible routes of the sulimeacable examined in the prefeasibility study

2 NTC: Net Transfer Capacity
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(2) Latvia-Estonia Third Interconnection : four possible routes (Fig. 3-4) of this new liaee being
investigated:

1. Harku-Sindi-Riga (land option: AC link);

2. Harku-Sindi-Dundaga-Ventspils-Grahi (DC link);

3. Harku-Sindi(Lihula)-Mdntu-Mazirbe-Jelgava (AQHK);

4. Harku-Sindi(Lihula)-Laatsa-Ventspils-Grahi (DC link);
For the AC solutions, the 330 kV voltage level vodl adopted, while the choice of the DC voltagellev
for alternatives 2 and 4 has still to be made.

Fig. 3-4 - Alternative right-of-ways for Harku-SirRiga line
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4  SIMPLIFIED CRITERIA FOR THE PROJECT ASSESSMENT

To simplify the assessment of the interconnectimjegt profitability, it has been agreed to addp t
following criteria and indicators:

+ benefit/cost ratipwhere benefits refer to the market benefits, @eonomical benefits related to
the decrease of the kWh price after the commissgni the new interconnector. Concerning
the costs, they are referred to the investmentscosly, including those for the internal AC
reinforcements. These latter investment costswdhe dssigned to the interconnection projects,
even though the AC lines are needed and exploibeavdrrant the required security and
reliability levels of the generation-transmissigrstem. Both benefits and costs are annualised
(M€/yr) on the basis of a same value of discoutd aad lifetime;

+ Timing for project commissioningcluding the authorisation process;
+ Risks A series of indicators have been considered:

0 technical readinessthis indicator refers to the need for reinforcetseof the grids
connected to the end of the new cross-border link.expressed in km of new internal
AC lines;

o factors affecting uncertainty in time scheduteimber of expropriations, number of
municipalities crossed by the interconnector, idelg the internal AC reinforcements;

o0 other factors of riskspresence of protected areas and distance frosetiepopulated
areas;

o ability to finance Two indicators have been selected:

= the Free Cash Flow (FCE)which is an index that takes into account the
changes in working capital and the capital expemeit instead of
depreciation/amortization as in the case of the INebme index. FCF can be
used by firms to finance projects with relativedyv returns, which might not be
easily funded by the equity or bond market;

= thefinancial rating of the TSOs, assuming the new interconnectings il
not be exempted by TPA (Third Party Access). Thidek shows how easily a
company can increase its debt for capital experafitu

Moreover, it has also been agremot to assign any weight to the various criteriadandicatorsto
avoid a possible bias of the results, taking irdooant that some analyses on the new interconrgector
are still missing in some cases (e.g.: the studh@improvement of the interconnected system fieahn
performance, the enhancement of the security gblgug50S-, the environmental benefits in terms of
reduction of CO2 emission, the environmental imgasessment —EIA-).

4.1 Other basic assumptions

To get a fair assessment of the interconnectiofegi® some common basic assumptions have been
considered, namely:

+ Discount rate: 7%;

+ Lifetime of the new interconnector: 30 years.
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Furthermore, the same technology and interconmestiheme is assumed for DC interconnectors:3.CC
with MV* sea cable return for submarine links.

Wherever possible, the same unitary costs are edofarticularly for EstLink2, SwedLit and
Ambergate, the following costs were assumed:

L4

¢

L4

sealland cable (supply + laying down + protection): 0,77 M€/km
MV sea metallic return cable: 0,15 M€/km
DC overhead line: 0,35 M€/km
Converter stations (both ends): 0,16 M€/MW

bay cost: 1,5 M€/bay;
AC OHL: different values for each country dependingon voltage level, line rating and territory
morphology.

In addition, a contingency cost equal 10% of dlleotinvestment costs has been considered.

% LCC: Line Commutated Converters, technology basethyristors

4 MV: Medium Voltage

® In the Multiregional study, when estimating thedstment costs different values for the MV retuable have
been adopted, in the range between 0,1 and 0,2nM€Tke value adopted for the estimations preseimebis
report is the average between the two extreme.
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5 ASSESSMENT OF INTERCONNECTION PROJECTS

5.1 Benefit/cost ratio

The evaluation of the benefit/cost ratio has bemriad out by clustering the projects in three gou

- Interconnection projects between Baltic Member e3taind the rest of the EUESstlink 2,
Ambergate, SwedLit and LitPol. For the project ass®ent, reference is made to the
Multiregional Study jointly carried out by NorddBALTSO and PSE Operator S.A. [5] and,
specifically, to the BAU 2025 scenario;

- Latvia-Estonia Third Interconnectiomeference is made to the ongoing study on th@fBmic
and Technical Research of the Harku-Sindi-Riga B8Q.ine, Draft Market Analysis Report”
considering the outcomes of the Basis scenario;2020

Common assumptions for investment costs and anafiitye above projects have been considered.

- Germany-Poland interconnection projectsreliminary estimations of the investment costs
forwarded by the involved TSOs: Vattenfall Europerismission GmbH and PSE Operator
S.A. It is worth mentioning that the two intercontien projects between Germany and Poland
are not justified only by the need for a betteiceghcy of power markets, but mainly by the
necessity to cope with very high volatile and udp®ble flows caused by wind generation in
Northern Germany and, in general, the widespreark@se of wind generation in Baltic area.
Moreover, a better control of loop flows that ocquite frequently in the region requires a
higher flexibility of the transmission grid (namelyrough PS9). Hence, dedicated studies not
targeted to market benefits only are to be carmotdto correctly estimate the renewal benefits
deriving from the enhancement of the NTC betweemfaay and Poland.

Note: since the benefits of the Germany-Polanddontenection projects are not related to the
enhancement of the power market efficiency only taedset of available information is still
quite limited, the analysis of these projects islengeparately in par. 5.4.

5.1.1 Benefit/cost ratio of the interconnection projects between Baltic Member States and the
rest of the EU
5.1.1.1 Annual benefits

The yearly market benefits obtained by the Mulimegl Study with reference to the BAU scenario in

the year 2025 are:
- EstLink 2: 71.0 M€lyr
- Ambergate: 78.5 M€lyr
- SwedLit: 78.5 M€lyr
- LitPol ": =160 M€/yr

It worth mentioning that the above market benedits obtained starting from a generation development
scenario, which assumes heavy investments in neduption facilities, especially in the Baltic M.S.
(Tab. 5-1). At any rate, market benefits should duete stable with respect to the generation
development scenario as discussed below.

Among the most relevant assumptions on new geperatithe BAU 2025 scenario, we recall.

® PST: Phase Shifter Transformer
" LitPol: simulation with capacity equal to 1000 MW
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- in Estonia: new Nuclear Power Plant (NPP) in elag the year 2023 and about 1000 MW of
wind power generation (on-shore and off-shore)-shdle based capacity decreases to
1000 MW by 2025;

- in Latvia: new CCGT (400 MW) in the territory &liga, new coal (and biomass) unit in
Kurzeme (400 MW) and 560 MW of small RES capacity;

- in Lithuania: new CCGT unit (400 MW) in Lietuvd®ower Plant by the year 2012, further
CCGT unit (400 MW) in Lietuvos PP by 2015; constime of the first NPP (1600 MW) in
Visaginas by 2018 and a second NPP in Visaginadyrég 2021. Finally, the wind farm
capacity in Lithuania will attain 500 MW in 2025.

Tab. 5-1 — Generation development scenario in tAE Bcenarios considered in the Multiregional Study

BAUZ2015 BAUZ2025

MW TWh | MW._ | TWh
Estonia 3096 25 /> s08 \ 21
Latvia 3 144 25 3 447 28
Lithuania 2 855 23 @05 51
Poland 31586 | 254 30 243 | 316
Nordel 66 614 | 536 60 051 | 555

The market benefits shown above are evaluated @sgumhe commissioning of one single
interconnector at a time to simplify the evaluatjocess, though we are aware that the benefiismf

or more interconnections depend on the buildingordowever, the differences in the market benefits
are quite low according to the computation perfatrimethe Multiregional Study.

As said above, the market benefits shown aboveewmbiated in the BAU 2025 situation. However,
whenever the prices differ, there will be marketdfés, even though the amount is of course depgnde
on the scenario chosen. Taking into account thadidoCountries systems are mainly hydropower
dominated and Baltic Member States systems arelynthiermal power dominated, it is probable that
new interconnections between the two regions aoéitgble from the market point of view in most
scenario$

It is to be underlined thewedLit and Ambergate projects show the same mhbggedfits Factors to
discriminate between the two projects shall conside

- the impact on the increase of SoS;

- the environmental benefits;

- the investments and operational costs;

- the environmental impact;

- risk indicators.

8 In Poland new estimations of future installed ciyahave been performed in the framework of tEmérgy
Policy till 2030 study (report still in draft). The new estimat®af installed power are:

- year 2015 : 40.007 MW;

- year 2025 : 47763 MW.
All the analyses presented in our report are, hewebased on the generation assumptions adoptedein
Multiregional study.
® For example: the 2015 scenario, with quite adsislgeneration in the Baltic Countries, is charizete by a large
amount of congestion hours (about 3500) betweetafdnand Estonia, as reported in Appendix B of the
Multiregional Study.
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5.1.1.2 Investment costs

The total investment costs are derived addingdhewing components.
- DC submarine cables (two poles: one cable pex)pol
- DC OHL;
- MV sea cable return;
- Converters stations;
- AC reinforcement (lump sum)
- Contingency costs multiplying all the above castponents

» EstLink 2 (150 km DC submarine cable; 15 km of DC OHL line; AC reinforcements:
20 M€)
vInv.Cost: (150*0,77 + 150*0,15 + 15*0,35 + 650*0,16 + 20)*1,1 = 294 M€

» Ambergate (Ventspils-Norrkdping: 390 km DC submarine cable; no info on DC OHL line +
AC reinforcements: 180 M€)
v'Inv.Cost: (390*0,77 + 390*0,15 + 700*0,16 + 180)*1,1 = 716 M€
Note: the AC reinforcements in the Latvian side include™:
Q 330kV OHL Ventspils — Liepaja: 130km; implementation: 2009 — 2014
O 330kV OHL Ventspils — Jelgava: 210km; implementation: 2009-2018330kV a/st. Ventspils ;
implementation : 2009 — 2014.
» SwedLit (330 km DC submarine cable; 85 km of DC OHL line; AC reinforcements: 90 M€)
vInv.Cost: (330*0,77 + 330*0,15 + 85*0,35 + 700*0,16 + 90)*1,1 = 589 M€
» LitPol (1000 MW BtB station in Alytus, plus AC reinforcements in Lithuania and Poland —
see Fig. 5-1-)
vInv.Cost: (lump sum from the Multiregional Study) = 1110 M€

1% Reference: Energy development projects in Latvia
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1 ) 3 ; J I Ny i ., .
- = \ e t - /"_='."-F;-:t":.'| ‘-,q.‘_ - F o
Fig. 5-1 — AC reinforcements needed internal toRloésh grid following the commissioning of theRat
interconnector

5.1.1.3 Benefit/cost ratio
On the basis of the market benefits and investroests estimations and common assumptions on
discount rate and lifetime for the new interconimettthe benefit/cost ratio is derived (Tab. 5-2).

Tab. 5-2 — Annualised market benefits, investmastsand benefit/cost ratio

EstLink2 | SwedLit | Ambergate | LitPol

Market Benefits /M€/yr) 71,0 78,5 78,5 160,0
Costs (ME€/yr) 23,7 47,5 57,7 89,5
Benefit/Costs ratio 3,0 1,7 1,4 1,8

It can be seen that the EstLink 2 interconnectawshthe highest profitability basically due to its
relatively low investment costs.

In the case of the LitPol interconnector, the highrket benefits are partially offset by the heavy
investments, especially in the AC grids.

As for the SwedLit and Ambergate projects, we halveady underlined the uniform market benefits,
since the cables will interconnect areas with simiharket prices. Also the investment costs are quite
comparable, having the interconnector the same Bimonly discriminating elements are relatechio t
interconnection length (the Ambergate project witie solution Ventspils-Norrkdping is more
penalised) and the length of the AC reinforcements.

" Market prices estimated in Lithuania and Latviathg year 2025 in the BAU scenario are very sintiae to a
sufficiently high NTC between the two countries.
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5.1.2 Benefit/cost ratio of Latvia-Estonia Third I nterconnection
5.1.2.1 Annual benefits
For this specific project the benefits have beesiuated through a tailored study [6], which allowed
estimate the market benefits in terms of reduatibthe electricity price after the commissioningtioé
new link as well as the reduction of CO2 emissiénsther analyses are being carried on to evathate
expected impact of increase of security of supplythie Baltic M.S. (i.e.: decrease of EENS); these
additional results shall be ready by end May 2009.
The quantitative evaluations of the benefits, datiwith reference to a Base case scenario fordhe y
2020, are the following:

- Market benefits: 12.3 M€lyr

- Environmental benefits 0,97 Mton/yr of CO2 emission reduction.
Fig. 5-2 shows a comparison of the annual CO2 éomissn the three Baltic M.S. with and without the
new Harku-Sindi-Riga interconnection line. Howeuver have a common criterion for the benefit/cost
ratio, only market benefits are considered hereafte

Jllllk

Million tons
N w S

-

o

ESTONIA ‘ UTHUANIA ESTONIA LATVIA

SC_MED_EXUNE SC MED_INUNE

Fig. 5-2 — Annual CO2 emissions in the three BaltiS. with and without the new interconnection lieéween
Estonia and Latvia

5.1.2.2 Investment costs

For assessing the profitability of the variousralédives among them, the unitary costs listed ib. Ba3
were assumed.

Tab. 5-3 — Unitary costs assumed for the Estoniadhanterconnection line [6]

Components Unitary costs = Notes

Converter stations 138 kE/IMW LCC technology

HVDC submarine cables 750 k€/km Supply and burying

HVDC terrestrial cables 278 k€/km Supply and burying

AC overhead lines 160 k€/km 1-circuit 330 kV OHL

AC terrestrial cables 1720 k€/km Four possible alternatives (2)
Other costs 2580 k€ 1 duplex bay in 330 kV substation
Contingency costs Included in the previous costs
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With the previous assumptions on the unitary cdltstotal investment costs in the new intercororect
are in the range between 100+350 M€, which incluades internal network reinforcements in Estonia
and Latvia. Total cost includes: pre-research,giesiarranging right-of-way, pre-tasks for condiaurc
and interconnection construction.

Tab. 5-4 illustrates the section lengths and imaest costs of the four alternatives of the Harkodbi
Riga interconnection. For each alternative thregti@es are identified: Estonian landside, Latvian
landside and sea part. It is worth noting thatéhessts may be overestimated since they consider th
investment costs of the AC reinforcements fullyigesd to the interconnector, though they play a rol
also for other purposEqe.g.: to ensure security in the internal grids).

Tab. 5-4. Section lengths and investment costsediour alternatives oft he Harku-Sindi-Riga intemaection [7]

[WTeloliaWolMils|olele] SMAWEWAl Cost of interconnection
Right-of-way (M€)
S OIEN W ERSEERNIEIl Estonia [Latvia [Sea[Total

1 Harku-Sindi-Riga (AC, full land option) 212 | 182 (0,00 394 59 38 [0 ]| 97
2 Harku-Sindi-Dundaga-Ventspils-Gratai (DC) 193 | 188 |114|495 54 60 |196| 310
3 Harku-Sindi(Lihula)-M&ntu-Mazirbe-Jelgava (AQ) 345 | 165 | 33 | 543 123 37 (116|276
4 Harku-Sindi(Lihula)-Laatsa-Ventspils-Gralai (DC) 322 | 118 |100]| 540 117 43 |183| 343

Note: part of the investment costs related to laad Estonia internal network reinforcements (see
column Estonia + Latvia in the above table) mustdoasidered as prerequisites for several other
projects, such as wind generation development,rigaf supply for the regions, reliability of Swerd
Baltic M.S. and Estonia-Finland interconnection Gi®n.

5.1.2.3 Benefit/cost ratio
Tab. 5-5shows the benefit/cost ratio obtained from theuahmarket benefits and investment costs. It
can be seen that only the full land option with 8¥&rhead line is justified by the market beneflise
other alternatives may be justified only considgfiime additional benefits related to the reductibthe
CO2 emissions and the enhancement of securityppfiypu

Tab. 5-5 — Annualised market benefits, investmestsand benefit/cost ratio

Harku-Sindi-Riga
1 2 3 4
Market Benefits (M€/yr) 12,3 12,3 12,3 12,3
Costs (ME€/yr) 7,8 25,0 22,2 27,6
Benefit/Cost ratio 1,6 0,5 0,6 0,4

5.2 Timing for project commissioning

The evaluation of the time needed for the commissof the interconnectors has been obtained from
the information forwarded by the concerned TSOs iaollides the overall process from the EIA and
“standard” authorisation time to the testing aftex end of the construction works.

The tentative schedule for the commissioning ofpttgosed interconnections is the following:

12 This is however the common assumption adoptedlfdhe interconnection projects.



CES I A9017216

Report Approved Page 20/30

+ EstlLink 2: 5 years (between 2009 and 2014 based on “accelerated tisgta

+ SwedLit: 8 years

+ Ambergate: 9 years

+ LitPol: development in stages linked to the reinforcemeftie AC grids in Lithuania,
but mainly in Poland. Full exploitation of the LdPinterconnection (1000 MW) in both
directions expected by 202@arku-Sindi-Riga: 8 years (between 2010 and 2017 based

on “accelerated timetable”)

+ EstLink 2
The “accelerated” project would be realized betw2@d9 and 2014 and includes the following
phases (the phases are based on Finnish and Bststigates and may overlap each other):

e "standard authorisation” processes both in Finkmdl Estonia: around 3 years, incl. EIA,
cross border permit, survey permit, water permit amd access

* Environmental Impact Assessment:
o In Estonian land section, EIA was approved in M&089.

o In Finnish land section, the need for full EIA et been decided yet. If needed, it
will normally take 1,5 years.

o If EIA is needed for the marine section (coastdast), it will take approximately
1,5-2 years. This includes the possible internatibeearing according to the Espoo
convention.

e Land acquisition:

o0 In Finnish side, land access permit preparatioagd@k5-1 years, acquisition and
compensation 2-3 years.

0 In Estonian side, land acquisition process has Istarted, it is expected to be
finalised during 2010.

« Permit process: totally around 3 years, but possibmplaints may extend the process with
around 1 year

* Preparation of technical requirements: sea becegu\b years, DC overhead line general
planning 0,5-1 years, cable 0,5 years -> totafpdr

e Tendering and selection of the contractors: 0,%s/ea
¢ Procurement of material: 1,5-2 years incl. cablg € overhead line
e Construction work: 1 year incl. cable and DC overhéne.

Critical factors:
+ Possible delays in the market opening in the Balgenber States.

+ Ambergate

13 Source: Finnish and Estonian TSOs



CES I A9017216

Report Approved Page 21/30

The overall time period, 9 years, for the realmatof the Ambergate interconnector is mainly
dictated by the process related to the EIA, ded@inibf the routing and the land expropriation at
the Swedish side, as well as to the need for thstoaction of new AC lines and substations in
the western part of Latvia. Hence, the commissigmihthis project, once it has been approved,
is not foreseen before 2018.

Critical factors:
+ Possible delays in the market opening in the BMenber States, as in the case of Estlink 2;
+ Delays in the commissioning of new generation & Baltic region and, namely, in the Baltic
Member States;
+ Possible problems for the land routing in the Swledide.

+ SwedLit
Similarly to the previous case, the overall timeigut 8 years, is basically dictated from the
EIA, authorisation process and the land exproniadit the Swedish side. At the Lithuanian side
the project can be realised in 6 years includimgAR reinforcement (Klaipeda — Telsiai 330 kV
line)™.

Critical factors:
+ Possible delays in the market opening in the BMenber States, as in the case of Estlink 2;
+ Delays in the commissioning of new generation & Baltic region and, namely, in the Baltic
Member States;
+ Possible problems for the land routing in the Swlediide. The choice of the converter station
location in Sweden has not been made yet.

+ LitPol
The project will be developed in stages and thda#tgpion of its capacity is closely linked to
the realization of the AC reinforcements, particylan Poland. More details on the project
development and investment costs are shown in5-8b.

% For an interconnector rated 700 MW the only AQif@icement needed in Lithuania is the 330 kV lifeipeda
— Telsiai. In case of an enhanced rating up to @@, a further reinforcement is necessary: 330 k¢ Musos

PP — Panevezys.
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Tab. 5-6 — Development of the LitPol interconnectéstimations of timing and investment costs [1]

Sub- Sub- Expected year

station station of Development of the project: timing and costs

From To commissioning
1% stage | 2010-| 28 ME Construction of 330kV
Lithuanian 2015 line Alytus - Kruonis
grid 2nd stage | 2014-| 65 ME Construction of 330kV
reinforcement 2020 line Ignalina - Kruonis
1%stage | 2009-| 166 ME | Construction of 400kV
2015 line Alytus-Lithuanian
border (double circuit)
Development Construction of
's stages: | Inieraonnector 2X500MW BtoB
— Alytus converter station with
- first stage reconstruction of
Elk Alytus (500 MW) in Alytus substation
400kV | 330kv |2015 2"stage | 2014-| 95 M€ Construction of 400kV
2015 line Elk-Polish border
- second stage (Alytus direction)
(1000 MW) in 1%stage | 2010-| 425 ME | Internal PL
2020 Polish grid 2015 transmission grid
reinforcement reinforcement (for
import up to 600MW
from LT to PL)
2"stage | 2016-| 374 ME | Additional PL
2020 transmission grid
reinforcement (for
power transfer of
1000MW)

Critical factors:
+ Project closely related to the commissioning ofriber Visaginas NPP;
+ Possible difficulties in finding right-of-ways;
+ Possible delays in the realisation of the AC raicdments due the opposition of the land
owners.

+ Harku-Sindi-Riga interconnector™:
The “accelerated” project would be realized betw2@1h0 and 2017 and includes the following
phases (the phases are based on Latvian and Esestimates and may overlap each other):
» "standard authorisation” processes both in Latag Bstonia: around 2,5 years, including
EIA, cross-border permit, survey permit, water pieand land access
» Environmental Impact Assessment:

o In Estonian and Latvian land section, it is nottsthyet. At first, a SEIX is
needed. SEIA and EIA together will take approxiryaPeyears.

o EIA s also needed for the marine section (coasistast); it will take approximately
1,5 years.

' Source: Latvian and Estonian TSOs
18 SEIA: Strategic Environmental Impact Assessment
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e Land acquisition;
o In Estonia and Latvia side: land access permitagnajon takes 0,5-1,5 years,
acquisition and compensation 1,5 years.

» Permit process: totally around 3 years, but possibmplaints may extend the process
tentatively about 1 year

» Preparation of technical requirements: sea beceguhb years, DC overhead line general
planning 0,5-1 years, cable 0,5 years -> totalgar

* Tendering and selection of the contractors: 0,5s/ea
» Procurement of material:; 1year incl. cable, ovathiine and all equipment
» Construction work: 2-3 years incl. cable, overhkael and all equipment.

Fig. 5-3 shows a preliminary timetable for the cassioning of the interconnector.

Critical factors
+ SEIA and EIA could take more time,
+ the right-of-way could take more time due to passdppositions of the land owners or
local authorities (municipalities).

« PV | AST

sinterconnection &
reseafch  °
senvirgnmental

Pre-tasks for

-makirig of contracts construction

_ih]lia{tas__k- for project
and construction. - *

Construction

s constructigh procurementst - .

o -constructiqh: substfétiohs] GHL }_ Sunmaﬁn?\fcﬂ_ﬁig o
Fig. 5-3 - Harku-Sindi-Riga 330 kV line timetabfgdliminary evaluations based on[7] )

5.3 Risks
5.3.1 Technical readiness
+ EstLink 2

The AC reinforcements to be built upward or dowrdvdine interconnector to exploit its full
capacity are:
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» extension of Anttila substation needed (Finnishekidand reinforcement of Pussi
substation is needed (Estonian side).
* no new lines needed upward or downward from P{is&nttila substations.

The Estlink 2 interconnector includes: 400-500 k€ Dverhead line 14 km (Finland), sea cable
around 130-135 km and underground cable in thegeial section of Estonia 13,5 km.
No new lines are needed upward or downward frongiRiisAnttila substations.

L4

532

Ambergate
* Need to build the 330 kV lines Ventspils-Grobinad avientspils-Imanta and related
substations

*  NO INFORMATION AVAILABLE FROM THE SWEDISH SIDE

SwedLit
* 82 km of 330 kV AC line in Lithuania (TelSiai-Klaiga). In addition, a second AC line
Musos PP — Panevezys shall be built.
* NO INFORMATION AVAILABLE FROM THE SWEDISH SIDE

LitPol
* AC reinforcements on the Lithuanian grid: 330kVeliAlytus — Kruonis and Ignalina -
Kruonis
» the exploitation of the full capability of the imt®nnector is constrained by heavy AC
reinforcements within Poland

Harku-Sindi-Riga

The indicator of technical readiness in terms of ldforcements upwards and downwards the
ends of the interconnector, is not applicable. Timgerconnector itself embeds the
upwards/downwards reinforcements.

Factors affecting uncertainty in time schedule and other factors of risk

EstLink 2
Uncertainty in time schedule related to: permitgess (especially the need for EIA in Finland),
delivery time for the cable and the converter tfamsers.

Other factors to be considered on Eienish side

« number of municipalities crossed by the new lin€ DBverhead line 1 municipality, sea
cable 1-2 depending on the route (municipalitiesl amain land owners are already
consulted in Finland)

e presence of protected areas: 0 (avoided in predipiplanning phase)
* need to cross islands in the Baltic sea: 0

e distance from populated areas: 1 summerhouse ~85snall other houses > 100 meters,
nearest village around 1 km, densely populated aien (mostly avoided in preliminary
planning phase)

Other factors to be considered on Estonian side
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L4

« number of municipalities crossed by the new lin€ ound cable line 2 municipalities.
Sea cable crosses no municipalities in Estonidyeskes under possession of Estonian state
in Estonian territorial waters

e DC ground cable line right-of-way crosses 61 larmpprties(private and public)

e presence of protected areas: 0 (avoided in plarptiage)
* need to cross islands in the Baltic sea; 0
e distance from populated areas:
0 converter station: all houses > 100 meters, newiléye around 2 km

0 ground cable line: 1 house ~30 meters, 1 housemdi@rs, less than 10 houses 50-100
meters, all other houses > 100 meters, the caloeses 5 villages, around 100 m
(sparsely populated), crosses one densely popudadedl,5 km length)

Ambergate:
Latvian side:

e presence of protected areas: no Nature Preseness am the routes of both possible
interconnection alternatives (Ventspils or Liepaja)

« distance from populated areas: new power lines natl be routed through old-towns or
densely populated areas. Connection points andectarvstations will be located outside
residential areas

+ need to cross islands in the Baltic sea: 0 (alteavoiding Gotland and Oland)

Swedish side:
*  NO INFORMATION AVAILABLE FROM THE SWEDISH SIDE

SwedLit:

Lithuanian side:

* number of municipalities crossed by the new line:Ifierconnector itself crosses 3
municipalities

e presence of protected areas: 1

* need to cross islands in the Baltic sea: 0
« distance from populated areas: village around 1densely populated area 3 km

Swedish side:
*  NO INFORMATION AVAILABLE

LitPol

No detailed information available on routing ankhted risk indicators.

Harku-Sindi-Riga
Latvian side:

« number of municipalities crossed by the new lirgg:the four alternative interconnections
approximately 50 municipalitiesea cable 0-2 depending on the route;
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e presence of protected areas: could be one in eactaiso, but will be clarified during right-
of-way study)

* need to cross islands in the Baltic sea: 0

» distance from populated areas: not evident (wiltlaeified during right-of-way study).

Estonian side:

* number of municipalities crossed by the new linepehding of right-of-way the crossed
municipalities are between 12-22 (four alternatiméerconnections together about 50
municipalities). Sea cable crosses no municipalitieEstonia, seabed is under possession
of Estonian state in Estonian territorial waters

e presence of protected areas: up to 19 (35, klepending on the route (will be clarified
during right-of-way study)

* need to cross islands in the Baltic sea: 0-5 dapgrah the route

» distance from populated areas: not evident (wiltlaeified during right-of-way study).

5.3.3 Ability to finance

Tab. 5-7 shows the Ratings, Free Cash Flows amrdden Capital Expenditures for the TSOs involved

in the development of the interconnection projestamined above.

Concerning the ratings the following comments shalmade:

« OU Pohivdrk has no separate credit rating; the sotompany's (Eesti Energia AS) credit rating
has been considered;

e AS Augstspriegumaikls has no separate credit rating, mother compdratgenergo AS credit
rating is presented here.

« For PSE Operator S.A. a specific rating is not labée, but the State Treasury is the sole-

shareholder holding 100% of the shares.

Tab. 5-7 — Ratings, Free Cash Flows and foreseqit@leExpenditures for the TSOs involved in theatigyment
of new interconnection projects

Rating FCF CapEx Notes
S&P's |Moody's |Fitch M€ M€
Svenska Kraftnat AAA

Fingrid A+ Aa3 AA- -70 11600 M€ in 2009-2018 Javerage FCF in the period

P&hivork A- A+ -22  |336 M€ in 2009-2013 |average FCF in the period
AST Baal 290 M€ in 2009-2017
LEO LT BBB+ 87 for AB "Lietuvos energija" FCF= + 29,6 M€
PSE Operator

5.4 Germany-Poland interconnection projects

+ Vierraden-Krajnik

Benefitsin terms of environment (reduction of CO2 emissjaend enhancement of SoS (reduction
of EENS): to be analysed; ongoing study.
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Investment Costs

German side

» 130 M€ for interconnector + internal grid measures.

Polish side

=150 M€ (PSTs + border substations, i.e. KrajniMikulowa);

» additional investment costs for the internal gridPoland to be defined after finishing the
development plar;

* additional investment costs to mitigate the envimental impact (e.g.: undergrounding of
terrestrial sections): to be analyzed within thbljgypermission procedure.

Timing

Commissioning by 2013. By this date at the Polide:sPSTs + Krajnik s/s + Mikulowa s/s will

be ready.

Risks

» Technical readinessin Germany 125 km of AC lines including the Gammpart of the
interconnector; in Polandb be defined

* Other risk factors:

0 presence of protected areaim Germany:_several areas (different types)Poland:
several protected aredmsote: the number depends on the final decisi@yarding
routes)

o distance from populated areaGermany: the distances will be in compliance vifite
legal frame; risk could be estimated after finatidions regarding routes.

+ Eisenhittenstadt - Baczyna/Plewiska
Benefits and costs studies still to be carried out to quantify biiseand estimate investment costs

Timing: in order to support the RES integration in GermiBojand, to maintain security of supply

and to support the market development in &EEhe accelerated realization of the third

interconnection between Poland and Germany waseddog both TSOs, PSE Operator and VE
Transmission, and supported by both regulators. firee preparation measures are expected in
switchgear station Eisenhiittenstadt already in A80&nnection with a power station connection
project. Reinforcements in the Polish internal rekw are necessary before this third

interconnection can be commissioned. Project stadusing activities started.

" More information on the AC reinforcements intertmthe Polish grid is available in the CESI repafrPhase |
of the study [1] at chapt. 6.
'8 CEE: Central-East Europe
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6 CONCLUSIONS AND RECOMMENDATIONS

In view of the implementation of the proposed iotemection projects, a series of further analyses a
suggested hereafter to better highlight the bedfie conditions for the successful exploitatibnhe
cross-border links, the environmental impact aredgbssible risk factors, which may cause delays in
the commissioning or generate additional costs. ihdeed well known that the executiontbbrough
and accurate feasibility studiesovering all the issues of a project (market wsial environmental
issues, security of supply, technical performantaggl and regulatory framework), allows to optienis
the technical solutions, while minimising as farpassible the associated investment effort. Inuts

this will make easier théinancing processr the attraction of investmentsither from international
institutions or from private investors. Furthermoaeclear identification of the justifications ofnew
interconnection (both in qualitative and quantitatterms) is a basic requirement to get a bgtibtic
acceptancef the infrastructures. This latter aspect isipatarly relevant for the projects that can enjoy
the financial support in the framework of the Ewap Energy Programme for Recovery (EEPR),
proposed by the E.C. in January 2009, and latexppnoved by the European Council in March and by
the Parliament in May. The “quick start” projectsatified for the EEPR support are: Estlink 2 (10€)M
and the Swedish-Baltic MS interconnection includitie reinforcements within the Baltic MS
(175 M€).

The analyses to be executed for a more complefeatian of the proposed project profitability cam b
summarized as follows:

+ Estlink Il, SwedLit, Ambergate, LitPol:

0 Benefits a thorough assessment of the benefits derivimg fihe commissioning of the
new interconnectioshall include:

= the expected impact on increase of SoS (decreSENS in Baltic ared)

= the assessment of the environmental benefits mstesf reduction of CO2
deriving from a better exploitation of the morei@ént generating units and
RES

= technical performance of the generation-transmissigstem with a detailed
modelling of the grid and generation dispatchingdelected horizon years and
operating conditions.

0 Timing the commissioning of the new interconnectorslasaly linked to the market
opening of the Baltic aredhe two processes shall go on in parallel

o Conditions for the successful exploitation of thteliconnectors

= progressive_development of the power market in Bladtic Member States
starting before the commissioning of new intercatois (see activity of WG
EMI [9])

= non-discriminatory access to the new interconnectirall be granted the
market participants (no exemption from TPA, likeHstlink 1)

= common position for energy exchange from/to non-E6Antries

= for the LitPol the commissioning of a new genemat@apacity in the region
(namely Visaginas NPP) is an essential factor feuecessful exploitation of
the interconnector as already mentioned in parabdin [1].

19 Results of this analysis should be available iy May 2009
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o Environmental impactneed to carry on an accurate EIA. This is partitylanportant

for the terrestrial link LitPol considering thatetimew interconnector will cross regions
of inestimable naturalistic value, namely in Polaheé voivodate of Podlaskie and
voivodate of Warmia-Masury

Particularly, for LitPol interconnector the problenrelated to environment are
recognised by the European Coordinator, prof. Masiski, who recognizes in his
“Annual Activity Report” [10] that The power connection between Poland and
Lithuania (Elk — Alytus) crosses environmentallysiéve areas. There are vast areas of
lakes, forests and Natura 2000 clusters. In thd,ghsre have been numerous protests
of environmental organizations against road constian in these areds Hence,
investigations of measures to mitigate the enviremta impact of the new line shall be
considered, including the evaluation of possibla-nonventional solutions such as, for
instance, partial undergrounding.

+ Harku-Sindi-Riga:

0 Benefits: market and environmental benefits have already bessessed. Benefits

related to_the enhancement of SoS shall be evaluagemodelling in detail the
generation-transmission system of the BALTSO regaatuding the BRELL ring

o Environmental impactthe execution of an Environmental Impact Assessneeruf

utmost importance considering the long land sestimmd taking into account that the
benefit/cost ratio is greater than 1 only for th€ Aully terrestrial option (excluding
benefits related to the CO2 emission reduction #aedenhancement of SoS, which,
however, might be quite similar for the four opgan

+ Interconnections between Germany and Polan¢note: some studies are ongoing, others are
planned)

0 Benefits: for a fair evaluation of the proposed project pgadfility, a quantitative

estimation of the benefitderiving from the new interconnections shall beied out by
assessing:

= enhancement of SoS

= higher RES penetratiofand consequent reduction of CO2 emissions)

= improvement of cross-border exchange capabilitywbeh German and Polish

systems
= improved technical performancesspecially in dynamic conditions.

Costs:the estimations of the total investment costs atecamplete yet. Thus, it is not
possible at the moment to get a clear view of thgept profitability. Among the
outputs of the studies addressing the enhancenie€3d$ the penetration of RES and
the technical performances one shall identify therall investment costs including the
internal reinforcements needed in Germany and Folan

Environment:to complete the project assessment,_the EIA sardythe estimation of
possible additional costée.g.: compensation measures for crossing prateateas,
longer routes) to mitigate the environmental imall be performed.
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