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showcasing

400 kV interconnection MK – AL

 Interconnection at a glance
 Project benefits
 Project evolution
 Investment & present status

Strengthening the transmission grid in Southeastern MK region (new 400 kV SS Miletkovo project)

 Challenges : RES integration & facing the “replacement wave”
 Actions: WBIF Feasibility Study conclusions

150 MVAr shunt reactor in 400 kV Dubrovo

 Challenges: dealing with high voltage profile in regional 400 kV grid
 Actions: Conclusions of Regional voltage Study
 Status of the project in MK and neighboring systems
 Discussion with participants on the project evolution & open questions
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400 kV interconnection MK - AL

MK-AL interconnection at a glance
 400 kV overhead line 

Bitola (MK) – Elbasan (AL), 150 km
 New 400/110 kV substation 

Ohrid (MK), 300 MVA transformer
 Extension of 400/220 kV substation 

Elbasan (AL), 120 MVAr reactor
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400 kV interconnection MK - AL

Project benefits
 The last link of Corridor 8 (East-West) 
 400 kV ring MK – AL – GR 
 Increased transmission capacity
 Improved security, reliability & stability

of national and regional grid
 Optimization of complementary 

power systems MK-AL
 RES integration 

on national & regional level
 Electricity market integration
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400 kV interconnection MK - AL

Project evolution
2013: Feasibility Study
2013: ESIA – Environmental Impact 

Assessment Study
2015: ESIA approval
2015: Financial agreement with EBRD 
2016/17: ESIA additional investigations
2019: Design and tender
2020: Contracts award
2020: Construction permit
2023: Expected commissioning
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400 kV interconnection MK - AL

Investment (MK part)
 WBIF TA – Technical Assistance grant

 0.8 MEUR for Feasibility & ESIA
 0.9 MEUR for Design

 WBIF INV – Investment grant
 9.0 MEUR for construction
 3.0 MEUR for smart grid projects

 EBRD loan 
 37 MEUR
Repayment 15 years, grace period 3.5 years

 Construction cost
 29 MEUR for OHL and SS
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400 kV interconnection MK - AL

Status (MK part)
 Delays in

preparation of technical documentation
supply of equipment
construction works

 Shortage of qualified personnel
 Impact of economic crises

claims on costs
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strengthening the transmission grid 
in Macedonian Southeast region

Challenges
 Favorable wind, solar and hydro potentials in 

MK Southeast region
 Efficient RES integration in the grid

 Facing the “replacement wave” 
of old 110 kV transmission grid

 ENTSO-E identification of system needs 
points new interconnection to BG/GR

 Increased capacity and efficiency 
of transmission grid by smart technology
 Smart control of ampacity of overhead line 

(Dynamic Line Rating – DLR)
 Software and hardware platform 

for asset management
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strengthening the transmission grid 
in Macedonian Southeast region

Actions
 Feasibility Study in preparation

WBIF TA grant:  0.8 MEUR

 Optimization of the variants is finished
New 400/110 kV substation Valandovo, 

2 x 300 MVA

LILO connection 
on 400 kV OHL Dubrovo - Thessaloniki

Reconstruction 
of 110 kV OHL Valandovo - Strumica

9



Железара
Zhelezara

Петровец
Petrovec

Богданци
Bogdanci

ХЕЦ (HPP)

ВЕЦ (WPP)

ТЕЦ (TPP)
ТЕТО (CCHP)

400 kV ДВ (OHL)

110 kV ДВ (OHL)
ТС (SS) 400/110 kV

Охрид 1
Ohrid 1

Грција
Greece

Албанија
Albania

Солун
Thessaloniki

Вруток
Vrutok

Шпиље
Shpilje

Глобочица
Globochica

Охрид 2
Ohrid 2

Ресен
Resen Битола 4

Bitola 4

Битола 1
Bitola 1

Битола 3
Bitola 3

Суводол
Suvodol

Б.Гнеотино
B.Gneotino

Сопотница
Sopotnica

Битола
Bitola

Осломеј
Oslomej

Кичево
Kichevo

Битола 2
Bitola 2

Прилеп 1
Prilep 1

Прилеп 3
Prilep 3Прилеп 2

Prilep 2

Самоков
Samokov

Козјак
Kozjak

Св.Петка
Sv.Petka

Тиквеш
Tikvesh

Фени
Feni

Гевгелија
Gevgelija

Струмица 2
Strumica 2

Струмица 1
Strumica 1 Сушица

Sushica

Радовиш
Radovish

Берово
Berovo

Бучим
BuchimДуброво

Dobrovo

Неготино
NegotinoГрадска

Gradska

Кавадарци
Kavadarci

Згропoлци
Zgropolci

Велес 2
Veles 2

Велес
Veles

Штип 2
Shtip 2

Штип 1
Shtip 1

О.Поле
O.Pole

Кочани
Kochani

Делчево
Delchevo

М.Каменица
M.Kamenica

К.Паланка
K.Palanka

Пробиштип
Probishtip

Кратово
Kratovo

Куманово 2
Kumanovo 2

Рафинерија
Rafinerija

Бунарџик
Bunardjik

Скопје 4
Skopje 4

Скопје 3
Skopje 3

Ѓ.Пeтров
Gj.Petrov

Гостивар
Gostivar

Југохром
Jugohrom

Теарце
Tearce

ТЕ ТО

Вaландово
Valandovo

Косово
Kosovo

Скакавица
Skakavica

Петрич
Petrich

Србија
Serbia

Штип
Shtip

Скопје 5
Skopje 5

Тетово 1
Tetovo 1

Тетово 2
Tetovo 2
Полог
Polog

Скопје 1
Skopje 1

Централна
Centalna

Куманово 1
Kumanovo 1

Неготино
Negotino

Топилница
Topilnica

Охрид
Ohrid

Елбасан
Elbasan

Гостивар 2
Gostivar 2

Желино
Zhelino

Охрид 3
Ohrid 3

Струга
Struga

Куманово
Kumanovo

Сардич
Sardich

Неокази
Neokazi

Богословец
Bogoslovec Шашаварлија 1,2

Shashavarlija 1,2

Дрен 
Dren Миравци

Miravci

Гевгелија
Gevgelija

Чебрен
Chebren

Мариово
Mariovo

Жабени
Zhabeni

Крушево
Krushevo

Урошевац 2
Ferizaj 2

Врање 4
Vranje 4

ТС (SS) 110/x kV

Ц.Могила
Ch.Mogila

Овчарани 
Meliti Long Term 

СЕЦ (SPP)

Шара
Sara

Нагоричане
Nagoricane

Чаушли
Causli

Фурка
Furka

Осломеј
Oslomej

Крушево
Krushevo

Кичево
Kicevo

Битола
Bitola

Охрид
Ohrid Прилеп

Prilep

Дуброво
Dubrovo

Тиквеш
Tikves

Демир Капија
Demir Kapija

Бучим
Bucim

Штип
StipО.Поле

O.Pole

strengthening the transmission grid 
in Macedonian Southeast region

Characteristics of selected option
 Advantages

Easy access to location
Minor technical, environmental 

and social impact
High capacity for RES integration

 Investment parameters
Cost: 31.6 MEUR
ERR: 14.7 %
Benefits/Costs ratio: 4.8

 Next steps
 Technical documentation and tender

WBIF grant 0.510 MEUR
 Application for loan and investment grant
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150 MVAr shunt reactor in 400 kV Dubrovo

Challenges
 dealing with high voltage profile in regional 400 kV 

grid (north GR, MK, AL, XK, ME, south RS, BA)

Origin of the problem
 New 400 kV overhead lines

 Reduce active power exchanges
 Underloaded lines (< PN) and reactive power generation 

 Changes in production profile
 Decommissioning of significant conventional production 

capacities in north part of GR
 Large scale RES integration that uses DC/AC inverters 

with limited capacity for voltage regulation

 Large demand reductions in certain areas
 Insufficient coordination of voltage control actions 
 Lack of equipment for voltage regulation (reactors)
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150 MVAr shunt reactor in 400 kV Dubrovo

KPIs for Voltage Control as an 
Ancillary Service*
 regulatory framework (RfG & SOGL)
 regional cooperation
 technical and operational 

procedures
 voltage quality monitoring
 technical systems employed for 

voltage control

12*Conclusions from Regional Feasibility Study for Voltage Profile Improvement



150 MVAr shunt reactor in 400 kV Dubrovo

Installing reactive power compensation equipment*
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* Commissioning of Trans-Balkan corridor (400 kV OHLs Bajina Basta - Visegrad and Bajina Basta - Pljevlja) and second pole of HVDC cable will also require a reactor in SS Ribarevine at 400 kV voltage level (150 MVAr).
** A variable shunt reactor in SS Ohrid should be considered as a long-term measure and installed only if the available voltage control remedial actions are proven as insufficient to keep voltages in western MKD within the required limits.
*** A fixed shunt reactor in the SS Elbasan was not a result of this study – it has already been planned as part of the extension in the SS Elbasan aimed to accommodate new 400kV OHL Bitola (MK) – Elbasan (AL).

*Conclusions from Regional Feasibility Study for Voltage Profile Improvement

100 MVAr in Vranje
in EMS Investment Plan 2023-2025

100 MVAr in Ferizaj
in KOSTT TYNDP, approved by ERC 
implementation in 2024

250 MVAr in Lastva
in CGES Investment Plan 2023-2025 
implementation in 2023

150 MVAr in Dubrovo
in MEPSO Investment Plan 2023-2027, 
commissioning in 2024

4 x 150 MVAr at 400 kV level
B.Luka, Mostar, Tuzla and Visegrad
tender is launched

120 MVAr in Elbasan
status?



150 MVAr shunt reactor in 400 kV Dubrovo

Open questions
 Regulation of reactors

 performance of reactors in other regimes 
(normal and high load regimes)

 necessity and granularity of regulation, number of 
switching actions etc.

 Procedure for voltage optimization
 daily/weekly/monthly framework
 snapshots (time-stamps)

 Virtual regional voltage control centre (VRVCC)
 Structure , functions, hierarchy, ICT needs

 Market compatibility
 duties and responsibilities of voltage regulation service 

providers
 remuneration scheme for the service

 Financing  
14



Thank You!

www.mepso.com.mk
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