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Executive Summary

The Baltic States and Finland are currently designing the next steps for gas market integration between the
fourO2dzy i NASa | O0O2NRAY3 (2 GKS wS3IAazylft DFa al Ny S
P'LINRE HAHn® ¢KAA NBLIR2NIL aSNWSa GKS NRBFRYFLI Ay LI N
2 LJG A Phg'répbrithas been developed in camption between the four transmission system operators

with focus on qualitative and quantitaticemparisorbetweenalternative market designs.

The analysis focuses on two alternative market deBigny’ I YSf @ X W/ 2YY2y GFNRFTF | N
tariffareal Y R WCdzZf f YIF NJ S YSNHSND LNB LINBAYSWR(yA yia NR FeF2 AlyNi
border tariffs between all the four countries are removed, while there still is a formal capacity allocation
YSGK2R2t 238 0SAy3 YSINBSaNTGRODly d sifgledbalatzting arealbétdalkiiie four

countries meaning that there is a single operator managagbalancinghe entire market area and no

crossborder capacity allocation.

The results indicate that a full market merger is not economically viable before investnueassborder
transmission capacities in Karksi and Kiemar024between Estonidatvia and Latwvihithuania,
respectivelyEven éer this, full market mergr would bemore economic than a common tariff area only if
a)its implementation proje¢cimanagementand developmenthereafter is eféctive andb) risks for physical
congestion in Balticconnect@from Finland to Estonjare being managed throudbcaional balancing
actions, crosdorder capacity allocatigmnd/or provision of restrictdg allocable capacity products

In contrast to this, a common tariff arbatween all the four countries would provida opportunity to
realise the majority ahe market benefitsalreadyin a very short period of tim@alreadybefore 2024 The
transition can be done with minimum changes to the curreles and systemshile continuing the work
towards harmonisation oveime.

In both market model& common tariff area and full market mergéhe countries wouldirst have to
establish an agreement @minter-TSO compensatiqiiT Cmechanism to remove crosmrder tariffs
between the countries.

Finally, narket integratiorcan be advancethroughthe harmonisatiorof market rulesandprocesses and
the establishment of common IT platformegardless of the target model amthetherthere isagreement
onthe ITC or natFor this reason, it is advisablectuntinue the harmonisatiorandjoint service
developmentwhereverit leads to furthemarket efficiencysupply securitytransparency and nen
discriminationandcomplies with national legislation and regulation
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Acronyms and effinitions

Term
BRP
FCFS

GET Baltic
ITC

LTA
TSO
VTP

Definition
Balance responsible party. A shipper who manages a balancing portfolio.

Firstcomefirst-served. A capacity allocation methodology where capacity is allocatbgpfers
in the order of their capacity booking requests.

Gas exchange operating in thdtBaStates and Finland

Inter-TSO compensation. A mechanism where TSOs settle transmission service income ar
between each other to financiallpmpensate for the removal of entry and exit tariffs from
border points between the TSOs.

Longterm agreemenbn the supply of Russiaipelinegas
Transmission System Operator

Virtual trading point
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1 Introduction

The BaltiGates and Finland are currently designing nextsteps for gas market integration between the
F2dzNJ O2dzy GNASa | OO0O2NRAYy3I G2 (GKS wS3aAz2ylf DIFa al NJ
April 20260 ¢ KA & NBLI2 NI a S NI Ssign af scéharinPahdraivalydid fok fyrthdrdr NI 2 F 6
integration2 LJG A Zh¢ ébjective it evaluatethe applicabilityof and form conclusionsn the following

market desigralternativesreferred to in the roadmap

1 Alternativel. Joint tariff andbalancing zone FINSTLATLIT 2022
1 Alternative2. Joint tariff and balancing zone HETLAT 2022

1 Alternative3. Joint tariff area FIRSTLATLIT 2022, joint balancing area fHSTLAT 2022 as an
intermediary towards joint balancing for FESTLATLITin 2024 after ELLI projéctompletion

1 Alternative4. Joint tariff area FINSTLATLIT 2022, joint balancirsgeafor FINESTLATLIT in 2024
after ELLI project completion without Finland joining the balancing area in 2022

9 Alternative5. Possible other @htified process of analysis and based on ITC negotiations.
Theabovescenariosare analysedising the following approach:

1. Two alternative market desigase defined as a basis for the analy$he firstis calledV/ 2 YY 2 Y
CFNRATF ! NBFQ NBLINBASY Sekoid CllZk $ 2 N & G0 yESINES NN
balancing zonasreferred above.

2. Smplified flowcalculationsare performedfor selected scenarios withe abovemodels The studied
scenars entaildifferentcombinations oéntry prices,domestic gas demamsgdshares of longerm
agreement{LTAspn Russian pipeline gasd ransportation capacitieas the input (see Annex 1
for details) Thepurpose of theflow modellingisto studythe resulting utilisation rates dhe cross
border points between the countriesncepotential congestion in these pointanaffectthe market
design of choicer its implementation schedule

In thisreport, wefirst introduce the concepts of common tariff area and full market mengewore detail
We continue with a discussion on the general objectives for market integratienthis, the resultsf each
flow scenariare presentedvith discussion on thiemain findings. The results of all the scenariodiagdly
summarised to fornthe overallconclusions and recommendations on the way forward.

2 Alternative market modelan brief

¢tKS O2yO0SLIia 2F wO2YY2y ( anNhoWw theyleN®:t iQthis r¢pdrel T dzf £ Y I
describel below.

! hitps://ec.europa.eufinfo/sites/infoffiles/energy_climate_change_environment/news/documents/roadmap_on_regional_gas_migdgettiam. pdf

2ELLI project refers to the upcoming investment in additional transportation capacity in Kiemerabaesgointbetween Latvia and Lithuania to be commissioned in
12/2023. A similar investment is planned to Karksi dsosder point between Estonia and Latvia before the ELLI project. For clarity, we refaeiovkstments as

WAy @SadyYSyda ayinthé Bsegdentseftidns ¥fAhs xegoyt.I A Q
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2.1 Common tariff area

Acommon tariff area means that two or mazeuntriesagree to sethe price of transportation capaci&t

their crossborder points to zero while still allocating theailableiransportationcapacity to shippers

according to a prelefinedprocedure(seeFigurel). This allows gaprices to converge between the

countries with a positive effect on competition. Furthermdine, commerciagasquantities to be

transported between countries remaimder control since they cannotexcegdkK S a8 3G SyYQa LIKe &
transportation capaity by definition.In this way, shippshelp to maintain each transmission network in

balance.

Biogas and
Hamina
virtua
Imatra entries Balticconnector Varska Korneti  Balticconnector Kiemenai Kiemenai Kotlovka Klaipeda GIPL

—_ Z - 0O <«

VTP ~ VTP 1 Incukalns

w MmO —-—< 2?®ML

Finnish Balticconnector Estonian and Korneti Balticconnector Kiemenai Lithuanian  Kiemenai GIPL
exit zone Latvian exit zones exit zone

Figurel. Simplified representation of a common tariff area

As regards capacity allocation in the closeder pointscapacity can be allocated usingticomefirst-
served (FCFS), pro ratacapacity auctions.

2.2  Full market merger

Full market merger is used in this report as a synonym for a joint balancingebweerbtwo or more
countries(seeFigure2 below}. In afull market merger,he balancing portfolios dfalance responsible
parties(BRPYoverthe entire mergednarketareaandthe samambalancepricing is applied tall. In
addition, shippers are assumed to have unlimited transportation capacity within the markeTaiganeans
that there is no capacity allocatigmocedureat the crosdborder pointsbetween the participating countries
Instead, the TSOs internally schedule the required physicalbmdes transportation, while the netted
commercial quantities by shippers may well exceed the respective ploysgsilordercapaciies To

enable ths, the TSOgtilise their flexible reserves as far as pdegiiainly linepack}ake bcational
balancing actionehere necessaryi.e, buy or selgaslocally)andsettle potential physical imbalances

3In earlier communication about the potential full market merger between the Baltic States and Finland, is has beettbatcaissll market
merger might also entail common rules for gas transmission amh@an IT platform for capacity booking. Since this report focuses on balancing,
the above transmission related contents have been left outside the scope.
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between the transmission networks over tine.,use flexibly the@perational balancing accourtietween
adjacent transmission netwok3 he accrued costs from tladovebalancing actionare socialised to each
network user according to their physicaé o the system

As explained abovigcationalbaancing actionby the TSOsntail acost From the market design
perspectiveit isthereforerelevant to assess ¢ée costs, their impacts on the market and compare these to
that of alternative market designs.

Biogas and
Hamina
virtual

entries Korneti Klaipeda

Imatra Vérska Kotlovka GIPL

GET

Baltic |\ VTP 1 Incukalns

Entry point

Exit point

Korneti
National GipL

exit zones

Figure2. Simplified representation of a full market merger between the Baltic States and Finland

2.3  Stakeholder perspective to the abovearket designs

The main differencbetweenthe above twomarket modes are summarisesB N2 Y (G KS &Gl { SK2f R

perspectiven Tablel.
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Tablel. Gharacteristicof two alternative market designs fradifferentstakeholdedt gerspective

Common tariff area Full market merger

Endusers

Shippers have access to emgkrs in the connected market A joint balancing zone enables a single price area even whe
areas without having to pdgr crossborder transportation. crossborder points are congested (see the main features of
Hence a common tariff area enables the formulation of 8 common tariff area on the leftfomefurther efficiency gains
single price area as far as the crbsesder points are not  becometransferableto the endusersthanks tothe TSOs
congested. Consequently, a common tariff area increase centralisngtheir balancing and balance settlement services.
competition between shippers leading to a reduciiothe However, the TSOs malgohave to use locational balancing
AKALIISNEQ YIFNBAYya FyR KS actionsto overcome physical congestion at the former cross
endusers. If a crossorder point is congested, market pric border points Thesecosis mayin certain casessehigh and
between the market areas diverge agaiower market they aresocialisedd all network users according to their
prices occur in the area with the best access to the lowe physical use of the system regardless of which party is

cost suppl. In areaswhere there have been low costs responsible for creating theongestionlf the system is severel:
before, a single price area midaereforeincrease the costs congested, theas supplyosts tothe endusersmay increase a
to the endusers as a result of their former suppliers now a result.

having a competitive access to new clients elsewhere.

BRPs anghippers

BRPs are responsible for balancing their portfolios per  In addition to the effects on the left, imbalances are charged
country. The BRP may be charged for a positive imbalar only for one portfolio per BRP. Herthere is additional benefit
one country and a negative in another, while the resultin to those shippers who would otherwise have had several
neutrality charges are distributed to all network users pe portfolios with imbalances to opposite directions in different
country. countries. However, the costs of locational balancing action:
(when necessary, see abgweee charged from allhe network
Shppers have access to a larger market but are also fact usersbased ortheir physical use of the system. This may
with increasing competition. The most ceftective players outweigh the benefits of imbalance netting in part of those
will win the largest market shares. shippers who are not responsible for creating the physical
imbalances but will still have to participate in the socialisetl
Locational balancing actions may also have indirect implicat
on the markeif the share of the balancing service contracts i
large in comparison to the total market size.

TSOs

Each TSO manages its own balancing witheoverlapping In addition tothe ITC agreemenmn the left, TSOs must define

services towards BRPs and shipp8etting the crosborder common balancing rules, procedures and operations. The c

tariffs to zero requires agreement from the TSOs and  effectiveness of this depends on how many overlapping

national regulatory authoritieand the application of an functions the TSOs are able to repldoew effectivelyhe

inter-TSO compensatiqiifCmechanism to settle the market is being managed thereaftandthe potential need for

income and csts between the TSOs. locational balancing actions that result from removing the er
border transportation constraints from the shippers.

The strengths, weaknesses, opportunities and threfl®th modelsare summarisetdelow(common tariff

area inTable2 and full market merger imable3).
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Table2. SWOT analysis @tommon tariff area as a market model

Strengths

1 Market prices can fully converge whenever there is nc § Market pricedivergebetweenthe countriesalways when

congestion between theountries. there iscrossbordercongestion.

1 TSOs=an fully control commercial crebsrder flows so If market rules, processes and IT systemsiatdarmonised,
that balancing costs per network can be minimiaksd shipperswill have to continuéo adaptto countryspecific
when there is congestion requirements

9 Market rules andT systemgdo not need to be 1 TSOs continue to offer overlapping servimesnarket area

harmonised Hence therevould beminimalcosts relate management
to transitionto-targetmodel 1 The model still requires a capacity allocation method in tr
1 The model ispplicabldn a very short timé there is an crossborder points
ITC agreement 1 There is no possibility for balance responsible parties to f
theirimbalance positionsetween countries.

Opportunities

1 It is possible to harmonise market rules and IT systen { If there is no ITC agreement, this model is not applicable.
far asthis is sensible. 9 Capacity allocation method in the crdssrder points may
not function effectivelyf the methodology is nathosen
carefully

Table3. SWOT analysis of full market merger as a market model

Strengths

1 Market prices will always be fully converged. 9 TSOsnustbalance each physical network in any case, wh

1 There is no need for formal capacity allocation may resuliin high costs of locational balancidge to
methodologyin the crosshorder points physical congestion or other mechanisms for managing tt

1 Thereis common market area management and the risks This cost is socialisbétween all network user@nd not
samelT requirements and contracts cover all the four between only thosevho areresponsible for the physical
countries. imbalance.

1 There is possibility for balance responsible partigotd  § Requireextensive harmonisation of market rul€E systems
their imbalance positions betwedhe countries. and common market area management

1 There might befficiency gains from common IT syster { If there is no ITC agreement, this model is not applicable.
and market area management if they are designed, 1 If there are major differencesetweennational legislations
developed and managed effectively. and/or national regulatory authoritielsave inefficient

9 TSOs have a chance to reduce overlapping services.  processesnd differing requirementfor regulatory

approvalsthis model might not be efficient or even
applicable.

1 There might be nefficiency gains from common IT systerr
and market area managemeifithey are not designed,
developed andnanageceffectively.
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3 Criteriafor successful market design

According to the Baltic and Finnish T3i@smarket design should preferablglivera mmbination of the
following elements:

1 The market design is likely to provide welfare gains compared to the existing design;
1 Lower gas supply costs to enders
1 High tolerance fodifferent risks

1 Hfectiveoperationthroughleanand automatednarket processeshere costeffective,user
friendlycommon platforms, et¢.

1 Agreements and market rules atempliant with the EU level and national legislation and
regulationsand

1 Market management ison-discriminatory andransparent tavards the stakeholders
Formarket developmenito fulfil these objectivest should be ensured that

1 91 SK2f RSad@revie@etlahdtdrrécyive actionsire takernwheresensible

1 Decisions are wefjrounded

1 Development initiatives are activeleidified, and the justified changes planned and implemented
on a continuous basis

1 Enoughresources are used for planning and implementation;

1 TheEU regulatory bodies amtional NRAs are closely engaged in and consulted along the
developmentprocess; and

I Thedeadlinesaccommodate implementatiocalso in part of the stakeholders

The above objectives and guidelines are revisited in the conclusions of this report.
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4 Flow scenarie

Theobjectivesof the followingsimplifiedflow modellingare two-fold. Firstly, we assess the utilisation rates
of Balticconnector, Karksi and Kiemenai chusslerpoints to determine howgensitive these points are for
physical congestioat selectedscenarios ofmarket prices, shares of loigrm agreements on Russian
pipeline gas and seasonal gas demdinis enables tamentify scenarigsvhere congestion playa major

role, andto determine thesubsequentost of locational balancing actionghese casesSecondly, the
capacities will significantly increase in Karksi and Kiemenabomles points by 12/2023. We therefore
study whethetthe timing of these investments showidluencethe schedulingf potential changes to the
current market modelThe almveflow scenaristherebyenable the benefits and drawbacks of the
alternative market designs to be compared with.

The flows are calculated by minimising the overall gas supply costs to the entire region assuming perfect
knowledge by the markgiarties.

The sensitivity for congestion is studieging three alternative price scenarios for gas aetttey points and
GIPLl(seeTabled below).Thescenarig assume fixed prices per pofior any daily quantities on any day
Hence the prices do nabnsiderthat import and export prices may vagcording to season or volunige
first price scenari$ CL K A FdpiEselftsta mbrReps@uation where Imatra and Hamina are priced the
highest and entries in Lithuania the lowest. The second price scdh@rio { 2 @epredertts akKdermhfoQ
where Imatra and Hamina are pricthe lowest and entries in Lithuania the highest. In the last price
scenaridPw! KA IKXI | ditdiratNg/ihpbri réuife s aref pBcgdQower than Russian pipeline gas.

Tabled. The prices of gas at entry points and GIBd unsthe three price scenarios

RU high,
Fl high, LT low Fl low, LT high alternatives low
Border point EUR/MWh EUR/MWh EUR/MWh
Imatra 230 19.0 230
Hamina 235 189 220
Vérska 225 20.0 231
Luhama&orneti 220 20.0 230
Kotlovka 210 21.0 22.2
GIPL 17.5 215 220
Klaipeda 17.0 20.0 210
I'nlfTukal ns 18.0 19.0 215

The sensitivity for congestion is studied further at diffeskares of longerm agreements (LTA®F

Russian pipeline gas. To deliver this, the flow rates of Russian pipeBnesgisat minimum to a certain

percentage of the national demanih this report, we have usedrangefrom 0% to 60%f the national

demand per country. Furthermorsgleded four fixed scenarios are used tbe national demand. These
arecalled!t SI 1 QX W2 Ay (SN KAIKQI W2Thepidleddreyp@seidom dat019 y R W{
and the TSOs own viewf potential peak values that could realise under extreme conditions. For simplicity,

the entry and exit flows to and fromdrkalns gas storage facility have also baerfixedas part of the

demand scenar®ithdrawalfrom the storagen wintertime,injectionto the storagan summertime)

Theapplicability o common tariff area and full market mergealisostudied with transmission
infrastructurebeforeand after investments in Karksi and KiemésaeTable5 below).
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Tableb. Transmission capacities of Karksi and Kiemenai before and after investments.

Max. capacity Min. capacity
Border point
Beforeinvestments
Karksi (2way) 73.0 -73.0
Kiemenai (2vay) 67.6 -65.1
After investments
Karksi (2way) 105.0 -105.0
Kiemenai (2vay) 1305 -119.5

Thedetailedinput data for the flovall the abovescenarios are presentaéd Annex 1

4.1 Flowanalysis fom common tariff area

BalticconnectarBefore the Karksi and Kiemenai investments, Balticconrnisatongested in wintertime in

LINKA OS a OSy | NRAwhile ¢badestiépledhiical yefartarodn@& ¢ Q LINA OS a OSy | NA 2 WC
(seeFigure3 below) Ifgasfrom Hamina Terminal is more competitive than Russiafpgas scenarié’ w |

KAIKXZ | f ()SBalictonnedsviould ndtde&congestadany point

After the Karksi and Kiemenai investmestsne additionagjascanbe transported from théaltic States
towards Finland

1 LY WCL KA3IKI Issgeentagimioveila@ishyiity difyad tBinlandin geak situations
while other numbers remaimnaffected by the investments

T Ly GKS ww! KAIKI moéréigasuyid bé fradisParteditoFimliorall Fearsountih 2 =

IntheWCL f 263 [ ther&ii rbKHangsinOeShe dinedtiéh Of the flow is from the North to the
South in which caghe investments ifkarksi and Kiemengliayno role.
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Balticconnector before (Fl high, LT low) Balticconnector after (Fl high, LT low)
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Figure3. Utilisation rate of Balticconnector in a common tariff drefore and after Karksi and Kiemenai
investments

Karksilnvestments in Karksi and Kiemenai have a larger efficbe Baltic States than Finlarid.all price
scenariosthere is no congestion iRarksiwith high level of LTAs (> 40%) befand afterthe investments
(seeFigured below) With low levels of LTA/e investments help to reduce the risk for congestioall
price scenarias
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Karksi before (Fl high, LT low) Karksi after (Fl high, LT low)
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Figured. Utilisation rate of Karksi in a common taaittabefore and after Karksi and Kiemenai investments

KiemenaiKiemenai is heavily congestebsthWCL KA3IKZI [ ¢ f26Q I yR WCL 2657
investments in Karksi ademena(seeFigureSbelowxd Ly GKS OFasS 2F Ww! KAIKZI
is congested only in summertinffter the investments, Kiemenai is no longer coregshich is a

dramatic improvement to the current situation.
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Kiemenai before (Fl high, LT low) Kiemenai after (Fl high, LT low)
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Figureb. Utilisation rate of Kiemenai cressrder point in a common tariff aréfore and after Karksi and
Kiemenai investments

Conclusiondnvestments in Karksnd Kiemenaivould significantly improve the availability of {priced gas

in the direction from the South to the Nortli Finland would be the lowest cost import route. gas would
flow from the North to the SouttBalticconnector wouldemainheavilycongested both before and aftdn

any caseit would be beneficial to establish a common tariff aaeaoon as possible enable a single price
zone to form as fast as possible even if there are price deviations between the catritmesdue to
congestionThe crossbordercapacities are in any case used at maximum without risk for additional costs
due to locational balancing actiofhewelfarebenefitsfor the entire marketvouldjustincrease after the
investmentsf Lithuaniawith its alternative sources of gasntinues to be the lowest cost import route to
the regior.

4.2  How analysis forfull market merger

BalticconnectarFlow rates to and from Finlamémain unchanged bypvestments in Karksi and Kiemenai. If
the share of longterm agreements on Russian gasreduced below 30%f the national demandhe
need for locational balancing due to Balticconnector is unavoidable in wintertimeerfwote, if Finland

“It should be noted that this study assumes constant prices at entry and exit points before arfebafi@ample, it is not considered how the choice
of a market model or investments in transportation capacity would affect the pricing of Russian pipeline gas ovetettme.long
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Figure6. Balticconnector ut#ation rates under full market mergeefore and after Karksi and Kiemenai
investments

As discussed abovié,K S LINKA OS & OSy | NA 2 aHs€$cenfiridTeerasspciitedcoss Kr€@ NI LIN
presentedin Figure7 below’. The annual costs of locational balanatrgnglydepend on the share of long

term agreements on Russipipelinegas. With a share of 60% of the LTAe,annual costs would ke the

range o54.5 MEURa, whereas with theshare of 30% of the LTAs, the annual casigldriseas high as

88.3MEURa. Theseresult in 18.5and29.9 TWh obasper year respectively, to beoldby the TSOs through
locational balancing servicesFinlandand the same quantity to be boughtthe Baltic State$Vhen
summarised,hese quantitiesre significani2 x 18.5 TWh/a equal 81% and2 x 29.9TWh/a equal t@8%,
respectively) compared tihe overall market siz&8.1 TWh in 2019)This would have implications on the

market as the shippers contracteg the TSOs would have to be ready to activate significant volumes of gas
outside the market. This will inevitably have effect on the avitjatf gas and capacity in the market.

5See Annex 2 for details on the methodology how the costs and quantiie®ben estimated.
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Locational balancing at different shares of LTAs

100 35 o
— =
E 90 29,9 “ 5
<]
< 80 =
> 2 _
@ 70 25 5
3 g9
g 0 2o
g 50 s 2
< 15 5=
T 4
2 E ‘OE;)
5 30 10 “ %
o
= 20 E [ )
5 21,4 s wE
_3 10 16,2 g‘
I\..6 0 4!9 612 7!'0 7;0 0 ‘E
E 60 % 50 % 40 % 30 % ]
V) o
Winter (high) Winter (normal)  mmmm Summer (normal) == Quantity

Figure7. Cost of locational balancing at different shares of-teng agreements on Russian pipeline gas if
Fdzt £ YFEN] SG YSNHSNI A& OF NNJbh&dre KarkziiandKigmenailiives8nertsO Sy I N.
The same costs apply after Karksi and Kiemenai investments since the congested point is Balticconnector.

KarksiKarksi and Kiemenai investments reduce some risk for congestion in$&akigure8). If imports

from Finland would be the lowest cost import route to the Baltic St8&isicconnector still remains as the
primary reason for having to use locatiobalancing actions in the Baltic States. This means that managing
the congestion in Balticconnector with locational balancing actions would eliminate any physical congestion
in Karksi at the same time.



Amber ) CONEXUS elering cascrD(Q)

B A LTI C€

Figure8. Utilisation rateof Karksi crosborder points under full market merger

KiemenaiKarksi and Kiemenai investments significantly reduce the risk for congestion in K{segenai
Figure9 below) The most importantly, this happens with all the three price scenarios.
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