Kosovo Transmission System Development
Achievements and Challenges
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KOSTT Role in the Power System of Kosovo

KOSTT J.S.C is a public company, the shareholder of which is the Republic
of Kosovo, through the Ministry of Econonlevelopment

The Transmission System Operator manages operation, maintenance and
development the electricity transmission system in the HV levels of
network 400kV, 220kV and 110kV.

KOSTT performs:

A Real Time Operation

A Observability of neighboring transmission grids

A Short (Day Ahead),Medium and Long term Plannglysis

Provide Transmission service under regulated tariff

Provide nondiscriminatory open access to the grid

Enhance reliability and balancing the system

Planning, development and maintenance of network responsibility
Transmission delivery service

Facilitate and operate the Market



Kosovo Transmission system interconnected with regional network
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KOSTT main infrastructure and system data (actual)
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Transmission lines

E\éls__lrr_lres n Line length km
400 kV 279.7
220 kV 231.8
110 kV 841.8

Total line length =1353.4 km

Power Transformers and SS

Autotransformers 3750 MVA
Transformers 2080 MVA
Main HV Substations 6
Load Substations 28

Peak demand last three yeatr

Y-2015

Y-2016

Y-2017

1129 MW

1160 MW

1161 MW

Electricity demand

Y-2015

Y-2016

Y-2017

5663 GWh

5426 GWh

5781 GWh

Increase tendency




Transmission vertical and horizontal network capacities (actual)

Internal network (vertical) capacities Y-2017

« For N security criterion the network
capacity is1700 MW

» For N1 security criterion the network
capacity is1160 MW

« Security margin is

C(N)-Peak= 1700161=539 MW &

Interconnection capacities Y-2017

Interconnection lines Voltage NTC
of KOSTT

Kosovo-Serbia )
SSKosova BSS Nig? 400 kV 600 MW
NS Podujeva NSKrushevc 220 kV
Kosovo - Macedonia 400 MW
NS Ferizaj-2NS Shkupi 5 400 kV
Kosovo - Montenegro 400 MW
NS Peja 3 NSRibarevina 400 kV
Kosovo Albania
NS KosovaBNS Tirana2 400kV 600 MW
NS Prizreni 2 NS Fierza 220 kv
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1500 MW Simultaneous export
capacities

1400 MW Simultaneous import
capacities

High ratio : Capacity/Peak=1.29 /]

~ System Adequacy = @



Objectives of Transmission infrastructure investments

Enable security and quality of supply as far as transmission capacity
concerned

Reduction of power losses

Reduction of Energy not Supplied

Fully complaint with GRID CODE and ENF S$éguirements

Support for connectKosome oRe” 450 MW
Support for Renewable Energy Integration in Transmission System
Support for economic development of the country

Support for market development and regional integrations of KOSTT

Ensure stable transit flows through KOSTT network for regional power
systems needs



Main Transmission Investment Projects implemented
2007-2017

x  Reinforcement category:

- 2 400/110 kV substations,

- Interconnection line 400kV Kosowv#élbania together with LFC project
- 12 new 110 kV lines and-o&nductor (increase of capacities)

- 5 autotransformers and 21 power transformers ?6 grm;c(:)tg?
« 2- 2008

X Load support category e 6- 2009

-7 110/35/10 kV Substations « 6- 2010
- 4- 2011

x  Refurbishment Category * 8 2012

- 90% of existing Substations are renewed ( modern equipment's) g 3812
« 1- 2015

X System Support Category e 11- 2016

- New SCADA/EMS system « 10 2017

- Modern telecommunication infrastructure

- New measurement systems at interconnection and with other ﬂ

connected

parties

- 100% new relay protection systems . Total
investments

236 M€



5 Year investment development Plan 2018-2023

Transmission projects:
- New 110 kV Lines and reinforcements of the lines

6 New 110/10(20) kV substations for load support ( Regions:
Mitrovica, Drenasj Prishting FushéKosovaMalishevaDragashi

Refurbishment of 4 Substations 110/35/10 kV
4 new Power Transformers 40MVA

Upgrade of Telecommunication systems, SCADA/EMS, Metering
Systems and Relay Protection Systems

Upgrade of Market IT support Systems
Support for regional activities CAO, APEX, RSCI, ENTSO_E, SECI

2Ss

Total planned investments 2018-2023
60 M€



Integration of 450 MW TPP “Kosova e Re” in Transmission
system

Considering Strong interconnections of Kosovo Transmission Network and
large investments in last decade, the Transmission network is able to
accommodate 450 MW New TPP in the Kosovo Power System.

The existing capacitiesand the systemperformancewill ensure stable and
secureoperationof 450 MW TPPKosovaransmissiometwork hassufficient
securitymarginalsofor the N-1 securitycriterion, andthe securitymarginwill
Increaseafter putting onloadthe 400kVinterconnectionline with Albania

Severalwas perform about dynamicsand transient analysesof transmission
network Thestudies/analyseshownthat unit of 450 MW will remainstable
duringanydisturbancesn the network.

Thed450MW failure will not increase risk of widespread grid failure.

Common market with Albania and Implementation of Energy Strategy-2017
2026 program which includes construction of 200 MW flexible unit will ensul
system power reserves to maintain the system balance in real time.



Integration of RES in the transmission system
RES application for connection in
KOSTT:
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WP KITKA, 32.5 MW (under
construction/2018 in operation)
WP SELACI 105 MW (in process/
Connection agreement)

WP Koznica 34.5 MW (in process/
Connection agreement)

WP Budakova 46 MW in
process/connection offer)

WP Zatriqi 64.8 MW in
process/connection offer

WP Kamenicaland 2, /6.8
MW(In process/connection offer)
HPPLepencilO MW/ under
construction)

SOLAR PABRK@a9 MW
Commerce” (proc
offer)



Integration of RES in the transmission system

Support factors for RES Integration

Reliable and secured transmission network
Priority in dispatching
KOSTT manages RES Found through Market Operator

Feeding Tariffs (for 150 MW wind, 240MW HPP, 14 MW Biomass, 10 M\W- 3alar
years)

Market integration with Albania and next step integration in regional market

Constrains factors for RES Integration:

Lack of power reserves,
Inflexible TPP units and age and technical condition of existing TPP
no energy storage facilities or flexible units such a pump storage units

Connection application up to the date:

Wind = 360 MW,
Solar=9 MW,
HPP=10 MW



Technical operational affair related to
Albanian- Kosovar Market Coupling
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Market Opening Law obligation {201,6)

Deregulation of Wholesale market
Retail market deregulation in phases

Generators to offer their capacities in open market to all market
participants

MO will manage RES found and will pay RES generators

Market based purchase of Grid Loses
Organization of Day Ahead market

Based on law obligation ERO issued Guidelines for market opening
staring from 3 of April 2017



15

Balancingmechanism (BM)

Operates as a contract between TSO d@ratling Partiefor delivery of
power (not energy)

« Payment is for energy delivered with that power.
From EtOctober 201631t May 2017 was implemented as dry run

with no financial impact.

A From FJune 2017 BM s in real operation

A There are lack of national balancing reserves

Procedures for cross border procureme@t services are developed .
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RES Energy Fouind

From ' Jun 2017 KOSTT MO manages RES energy Found

RES Generator Sells to MO their production regulated incentive price
(feedn tariff)

MO Sells to Suppliers proportionally to their demand with referent
market price.

MO charges Supplier to cover price difference RES tariff

RES generator are charged for 25% of imbalances for both direction
(being long or short)

RES generator nominates their production at Dhey have the right
to re nominate every three hours in advance
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Grid lcosses

From Bt April 2017 Transmission and distribution Grid losses are
purchased at deregulated price in the open market

Part of grid losses are purchased from KEK generation with contractec
Price

KOSTT signed with cross border traders who are operating in Kosovo
market the framework contract for purchasing grid losses

From Bt September 2017 KOSTT is organizing auction-bifioD
purchasing part of losses not covered by KEK generation



Establishment Common Market KS-AL

A As first step common Power exchange with Albania

A KOSTT will be shareholder of ALPX

A Expected to joint on 2019

A Adaptation of regulation and Market design and market is need:
A Stepwise volume of energy will be traded through ALPX

A Business plan and decision are in process recently for approval



Common Electricity Market

A Common market of Kosovo and Albania in line with EU tar
model—objective of Energy community

Aa single bidding zone 1 n a
A interconnections K@L will be considered as internal lines
A No capacity booking or scheduling requirement

A would be coupled with other zones on the day ahead and
Intraday markets

A crossborder capacities with other zones would be allocatet
line with the Forward Network Code

A The generation mix would allow generators to optimize the
generation portfolio

A will link a hydrebased system of Albania with a lignitased
system of Kosovo



Critical milestones of Market Coupling

* Legislation

— Outlinechangedo nationallawscoveringestablishmenbf a
regulatorycommittee andrecognitionof licensesssuedby
either ERO or ERE

— Implementationof nationallaw changes

* Regulators and licensing
— Establishmenof the CommonMarket RegulatoryCommittee
— Developmenbf the SCandMO licenses
— Developmentof PriceControlframeworkfor SOandMO
— Establishmenof Market RulesModification Committee
— Developmenbf procedurefor allocationof congestioncosts

* Transmission and communication infrastructure

— Operating of new 400 kVinterconnectionline Kosovo- Albania

— Listof neededinternal network reinforcements especiallyin
Albania



Critical milestones of Market Coupling

e Market model

Developmentbf highlevelmarketdesignfor CommonMarket
Developmentbof marketrulesfor CommonMarket

Establishmenbf communicationand billing proceduresbetweenthe SCandthe MO
for operationof a balancingmechanismandfor chargingfor ancillaryservicesand
other commercialpayments

Establishmenof proceduredor trading participantregistration(plusregistrationof
serviceproviderssuchasdistribution network operatorg

Establishmenof Metering AdministrationAgentsin Kosovoand Albania
Establisiproceduredor registrationof customertransfersbetweensupplierlicensees

e System operation

Commissionin@f new fiber optic datalink and dataexchangeprotocols
Settingup commondispatchingcenterand eventualregionalnetwork control centers

Adoptionof commonsystemoperationresponsibilitiesincludingpower system
control, maintenance constructionand development

Transitionfrom two separatesystemsoperationand controlto common singlesystem
operationand control mechanism



Technical benefits from joint operation of Kosovo and
Albanian Power Systems

Power System optimisation ( utilisation of base power from TPP and
flexible power from HPP)

Reduction of system power reserves and their costs
Improvements of generation and system adequacy
Improvements of security of supply

Support for RES integration in Power System

Better utilisation of new interconnection 400 kV and 110 kV ( Connection
to SXKuks)



Impact of Joint operation Kosovo and Albania (CB KS+AL) on
system power reserves

The integration of KosovAlbania market enables proportional reduction of
regulatory reserves for both systems.

If two systems are integrated, i.e. if tWdA( Control Areas) creaseControl Block,

then the needs for tertiary reserve remains the largest unit in the block.
Replacement reserve or so called tertiary reserve will be reduced proportionally for
each CA in relation with largest unit operating | CB

BALANCING INTEGRATION STEPS

Individual Common Reserve
dimensioning dimensioning sharing

Current
reserve
costs

Future

reserve
costs

* Responsibility of * Integration on
Coordinated EU level
* Responsibility Balancing Area
of Control
Blocks
« Responsibility
of Control
area



Connection agreement KOSTT-ENTSOE

KOSTT signed CA with ENFES® good faith being aware that condition on
Elektrosevet i censi ng i snardaaey ond KOSTT' s

For one year this condition has blocked KOSTT to start operation as contre
area/block

Non implementation of CA/CB disables KOSTT to:

A Fulfil commitments of WB6 MoU by Kosovo for regional market
integration & balancing

A Utilize 400kV line and LFC project

A Joint establishment of PX Kosovo Albania

A Receiving services from SEE CAO and RSC
A Market signals for investment



Revenue from Congestion management /Capacity allocatior
collected by EM8om KOSTT interconnectors
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1.212
4.184
3.873
2.883
5.892
6.708
9.813
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50.285
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Thank You!

Transmission System and Market Operator
KOSTT J.S.C
lljaz KodraSt n.n

10 000 Prishtin&osovo

Ph +381(0) 38 501 601 5
Fax+381(0)38 500 201
email info@kostt.com
Wel www.kostt.com
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