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Preamble

The following Technical Report, concerning the system event which occurred on 
18 May 2025 in North Macedonia, has been prepared and issued by the Incident 
Classification Scale Investigation Expert Panel and is based on information as 
known on 28 October 2025. The individuals having prepared this Report, as any 
other ENTSO-E member, including its agents or representatives, shall not be liable 
in whatever manner for the content of this Report, nor for any conclusion whatso-
ever that any person or third party could draw from said Report. Equally, ACER and 
national regulatory authorities accept no responsibility or liability whatsoever 
with regard to the content of this Report, nor for any conclusions whatsoever that 
any person or third party could draw from said Report. It is not the intention of the 
Expert Panel express judgments, which may prejudice the assessment of liability 
of any TSO, third party or person. Even if not explicitly stated, the analyses made in 
this Factual Report and the simulations are based on information provided by the 
TSOs. No audit has been made. Everything expressed in this Report refers to the 
specific events, and its findings will not constitute any binding general reference 
to the involved TSOs or other parties mentioned in the report.
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1	 MANAGEMENT SUMMARY

1.1	 Introduction

1	 In this report, voltage levels above 420 kV are considered overvoltage situations, as they exceed the normal operating range according to the MEPSO grid code

On 18 May 2025, at 04:59 Central European Summer 
Time (CEST), the power system of North Macedonia expe-
rienced a separation of the 400 kV and 110 kV voltage 
levels, which led to a loss of stability, supply, and load 
in the 110 kV transmission network, while the 400 kV 
transmission network remained operational. Under 
the applicable EU legislation, this incident is classified 
as a blackout due to 100 % loss of load in the 110 kV 
transmission network. On the same day, the Bulgarian 
control area was in an alert state for eight hours due to 
the high voltages in the western part of their system. The 
remainder of the Continental Europe (CE) power system 
did not experience any significant disturbance. 

Following the incident, MEPSO, the transmission system 
operator (TSO) of North Macedonia, immediately acti-
vated their system restoration plan, as well as other 
relevant national operational procedures. The system 
restoration was completed by 07:47 on 18 May 2025.

Prior to the incident, MEPSO had already identified 
recurring overvoltage situations1 during nighttime in 
the mid-season (spring and autumn) periods and imple-
mented preventive measures, including transformer 
protection setting optimisation and the disconnection of 
one internal 400 kV overhead-line (OHL). During these 
periods, consumer demand and active power transits 
are low, while transmission lines remain energised and 
lightly loaded, causing reactive power injection into 
the network. As a result, voltage levels in some 400 kV 
substations exceeded the normal operational range 
(380 – 420 kV), occasionally reaching 430 – 437 kV.

https://www.mepso.com.mk/docs/pravila/NetworkCodeForETSO.pdf
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1.1.1	 Expert Panel and Structure of Factual Report 

The incident has been classified as a scale 3 event – the 
highest level in terms of severity – following Article 15(5) 
of Commission Regulation (EU) 2017/1485 of 2 August 
2017, establishing a guideline on electricity transmission 
system operation (SO GL) and the Incident Classification 
Scale (ICS) Methodology. Consequently, pursuant to the 
same legal framework, an Expert Panel was established, 
which began investigating the incident on 10 July 2025, 
with the aim of delivering a factual and final report. 

In accordance with the ICS Methodology, the Expert Panel 
comprises representatives from affected and non-af-
fected TSOs, the Agency for the Cooperation of Energy 
Regulators (ACER), National Regulatory Authorities 
(NRAs), and convenors from relevant ENTSO-E bodies. 
The panel is led by an expert from a TSO not directly 
affected by the incident: Ana Cigarán Romero from 
50Hertz (Germany). Overall, the Expert Panel comprises 
20 experts – nine from ACER and NRAs and 11 from TSOs 
and ENTSO-E bodies – from across Europe (the complete 
list of the Expert Panel members is available on the final 
page of this report). 

This factual report – as the first deliverable of the Expert 
Panel – presents the facts gathered, offering a compre-
hensive description of system conditions before the 
incident, the sequence of events during the incident, the 
restoration process, and the established communication 
with affected entities. 

The report also includes an analysis of the incident 
severity based on the ICS Methodology. Finally, the 
report presents the next steps of the ongoing investiga-
tion, which will culminate in the publication of the final 
report, including recommendations aimed at improving 
the performance and resilience of the power system 
across Europe. 

The factual report reflects the data and information 
processed by the Expert Panel through the beginning of 
September 2025. The final report will consider the facts 
included in this factual report, as well as any additional 
information concerning the circumstances of the incident 
deemed relevant by the Expert Panel for a comprehen-
sive investigation. The next steps are outlined in Chapter 
7 of this factual report. 

This first chapter provides a high-level summary of 
the factual report, following the same structure as the 
report itself. It also includes a specific subchapter on data 
collection, given that collecting complete, high-quality 
data proved very challenging for this investigation. 

In this report, all times are in CEST, which corresponds to 
UTC + 02:00.

1.1.2	 Data Collection 

The ICS Methodology provides that an Expert Panel estab-
lished to investigate a scale 2 or 3 incident carries out 
its investigation based on data reported by the affected 
TSOs, as listed in Annex 1 “Common data for reporting”, 
Annex 2 “Specific data reported for depending on the ICS 
criterion”, and Annex 3 “Additional data for the investiga-
tion of scale 2 and scale 3 incidents”. The methodology 
also stipulates that the Expert Panel shall request addi-
tional data and information deemed necessary for the 
investigation, including data owned by third parties (e. g. 
generators), to be provided by the affected and other 
relevant TSOs. 

In April 2025, MEPSO experienced a failure of the uninter-
ruptible power supply (UPS) system, resulting in the loss 
of access to the functionality of the Supervisory Control 
and Data Acquisition (SCADA) historical information 
system, which remained unavailable during the incident 
on 18 May 2025. Intensive recovery efforts were under-
taken by both the vendor and MEPSO. However, despite 
these efforts, recovery of historical SCADA data for the 
time of the incident was unsuccessful. In accordance with 
the outlined requirements, the necessary operational 
data have been gathered from the following sources: 
local SCADA systems at substations, protection device 
event recordings, generation company databases, and 
neighbouring TSOs.

Further information about the UPS failure can be found 
in Chapter 2.1.1.5.

https://eepublicdownloads.entsoe.eu/clean-documents/SOC%20documents/Incident_Classification_Scale/IN_USE_FROM_JANUARY_2020_191204_Incident_Classification_Scale.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/SOC%20documents/Incident_Classification_Scale/IN_USE_FROM_JANUARY_2020_191204_Incident_Classification_Scale.pdf
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1.2	 System and Market Conditions Before the Incident

Chapter 2 summarises the system conditions in MEPSO 
and neighbouring TSOs before the incident in the 
early morning hours of 18 May 2025 by investigating 
the differences between the scheduled and real-time 
topology, weather conditions during the day, voltage 
measurements and power exchanges during the three-
month period prior the incident, load and production 
patterns, market conditions, and the results of security 
analysis conducted before the incident. Chapter 2.1.1.3 
describes the measures used to manage voltage viola-
tions since 2023, the week before the incident, and the 
day of the incident.

The outage planning in the South East Europe (SEE) 
region is coordinated through TSOs and Regional Coor-
dination Centres (RCCs), with annual and weekly meet-
ings to harmonise maintenance plans for transmission 
elements. Several lines (eight 220 kV and fifteen 400 kV 
lines) in the SEE region were disconnected according to 
planned outages for Calendar Week (CW) 21 (17 – 23 May 
2025). No unplanned outages were reported in the SEE 
region throughout the period.

The results of the various tasks performed by the RCCs 
before the incident on 18 May 2025 indicate that the 
grid was considered secure, given the information avail-
able to RCCs, and no major issues were detected in the 
affected area:

»	The Outage Planning Coordination (OPC) task, 
conducted by SEleNe CC, SCC, and TSCNET, showed 
no overcurrent security alerts for the relevant grid 
elements. 

»	The short-term adequacy (STA) analysis, led by SCC, 
confirmed that the available production capacity could 
meet the expected consumption. 

»	The coordinated security analysis (CSA) performed by 
TSCNET, SCC, and SEleNe CC revealed no violations on 
both branches and tie-line (TIE) loadings. The grid was 
deemed N-1 secure. There was one security breach 
detected: all 400 kV nodes in the MEPSO control area 
were predicted to exceed acceptable operational 
voltage limits. There were no other significant 
operational security risks.

»	For the creation of the common grid model (CGM), 
MEPSO did not deliver the individual grid model (IGM) 
for 18 May 2025. This was due to resource allocation 
and process management constraints. As a result, the 
RCC SCC activated their backup procedure for missing 
IGMs. Concretely, to create the CGM for the day of the 
incident, SCC used the last provided IGM from MEPSO 
on 13 May 2025. Regarding the RCC task Coordinated 
Capacity Calculation (CCC), MEPSO is still in a test run 
phase and the service is not fully implemented.
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1.3	 Evolution of System Conditions During the Event

2	 The existence of further possible root causes will be analysed in the final report.

The disturbance on 18  May  2025 involved multiple 
power transformer outages across various substations in 
the MEPSO control area at the 400 kV voltage level. Signif-
icantly, it led to the separation of the 400 kV and 110 kV 
networks. At this stage of the incident investigation, 
the main cause2 of all transformer trips, as described in 
Chapter 3.2, was overvoltage. At 02:26 CEST, two trips 
occurred: one at Transformer (TR) 2 in Substation (SS) 
Bitola 2 400/110 kV and another at TR2 in SS Skopje 5 
400/110 kV at 02:26  CEST, both due to overvoltage.  
A few minutes later (at 02:49 and 02:52 CEST, respec-
tively), the two power transformers were put back 
into operation. Shortly after, at 02:59 CEST, the TR2 at 
SS Bitola 2 tripped again, and a second reconnection 
attempt was unsuccessful. 

At 03:34 CEST, a second trip of the TR2 in SS Skopje 5 
400/110 kV was recorded, and a reconnection attempt 
was unsuccessful. At 04:59  CEST, a separation of the 
400 kV network from the 110 kV network occurred. 

At this stage of the incident investigation, it is deemed 
likely that the main reason for the incident was caused 
by high voltages in the 400 kV network, i. e. activation 
of the overvoltage protection of all 400/110 kV power 
transformers. The event caused a loss of load and gener-
ation, with a total generation loss of 313 MW and a load 
loss of approximately 485 MW in the 110 kV network. The 
incident affected only the neighbouring Bulgarian TSO 
(ESO), leaving other neighbouring TSOs unaffected.

1.4	 Restoration Process

Following the incident, MEPSO activated their system 
restoration plan in accordance with Commission Regu-
lation (EU) 2017/2196 establishing a network code 
on electricity emergency and restoration (NC ER), and 
national operational procedures. During the incident, 
communication via mobile phone was established 
between MEPSO and neighbouring TSOs to coordinate 
the system restoration process. 

During the restoration process, it was observed that 
reactive power was flowing from the neighbouring 
systems of EMS and KOSTT into MEPSO’s 400 kV network 
through the interconnections, contributing to increased 
voltage levels within MEPSO’s control area. To reduce the 
voltages and enable synchronisation of the 400/110 kV 
transformers, both 400 kV interconnections – Skopje 5 
(MEPSO) – Ferizaj (KOSTT) and Štip (MEPSO) – Vranje (EMS) – 
were disconnected. 

This measure allowed voltage stabilisation within the 
Macedonian network and facilitated the controlled 
energisation and synchronisation of the 400/110 kV 
substations, restoring the system to a normal operating 
state. During the incident, the balancing market and 
imbalance settlement were suspended from 05:00 to 
7:00 CEST. The total imbalance of the power transmission 
system was 250 MWh in the 110 kV grid between 05:00 
and 06:00 CEST and 140 MWh in the 400 kV grid between 
06:00 and 07:00 CEST. The load plan summary for all 
balance responsible parties was 490 MWh between 
04:00 and 05:00 CEST and 423 MWh between 05:00 and 
06:00 CEST. By 07:00 CEST, all market activities had been 
restored, and all market participants had resumed oper-
ation according to their energy production plan, except 
for generating unit Block 1 at Thermal Power Plant (TPP) 
Bitola. This unit, connected to the 110 kV busbar in SS 
Bitola 2 400/110 kV, remained offline until 19:47 CET due 
to internal operational procedures for synchronising the 
thermal unit.
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1.5	 Communication and Coordination During the Incident 

The established communication of coordination is 
presented in Chapter 5 in chronological order to provide 
the available information on this matter, while the inci-
dent-related data are further examined in subsequent 
chapters.

Communication with neighbouring TSOs was established 
to verify the condition of interconnecting transmission 
lines, while contact with TPP Bitola confirmed the status 
of Block 1 and Block 3. At the same time, the MEPSO 
national control centre (NCC) mobilised a portion of 
the dispatching team via mobile telephone due to the 
failure of telecommunication and IT equipment. 

Finally, the distribution system operator (DSO)’s 
dispatching centre provided information on the status 
of all 110 kV substations. These assessments and organ-
isational measures created the necessary conditions to 
begin system restoration.

Communication with the RCC was not established at any 
time during the incident or the restoration process. There 
was no detected frequency deviation impacting the 
Synchronous Area Continental Europe (SA CE); therefore, 
no communication was established with the synchro-
nous area monitor (SAM).

1.6	 Classification of the Incident Based on the 
ICS Methodology

The ICS Methodology was originally developed in accord-
ance with Regulation (EU) 2019/943 of the European 
Parliament and the Council of 5 June 2019. It defines a 
set of ICS criteria used to classify an incident in the power 
system on a scale from 0 to 3. An Expert Panel investi-
gates incidents classified as scale 2 or 3. 

On 18 May 2025, the OB3 criterion was met in the MEPSO 
control area, as all load in the control area was lost due 
to the disconnection of the transmission system from 
the distribution system. Furthermore, the OV1 criterion 
was violated in the control areas of EMS and ESO EAD. As 
neither of these areas was in an emergency state during 
or after the incident, the incident did not meet the RCC 
investigation threshold.

1.7	 Next Steps

Following the release of this factual report, the Expert 
Panel will prepare a final report, which will include a 
detailed analysis of the 18 May event and its root causes, 
as described in the ICS Methodology. The report will 
address the following points:

»	1.	� Root causes

»	2.	� Voltage control

»	3.	� Update of the MEPSO defence plan

»	4.	� Potentially improve how measures/tools are used 
to inform TSOs about system conditions, especially 
in an emergency state

The final report will also include recommendations to 
help prevent similar incidents in the future, not only in 
SEE but across the entire European power system.
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2	 SYSTEM AND MARKET CONDITIONS 
BEFORE THE INCIDENT 

This chapter describes the system conditions in MEPSO and neighbouring TSOs in the 
early morning hours before the separation of the 400 kV and 110 kV networks at 
04:59 CEST on 18 May 2025.

The chapter includes an overview of:

»	 Scheduled and real-time topology

»	 Measures applied to mitigate overvoltage situations

»	 Weather conditions during the day

»	 Voltage measurements and power exchanges during the  
three-month period prior to the incident

»	 Load and production patterns

»	 Market conditions

»	 Results of security analysis conducted before the incident
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2.1	 System Conditions

2.1.1	 Information on Topology 

The following map (Figure 2.1) shows the topology of 
the transmission network in North Macedonia. 

Table 2.1 shows the generation units connected to the 
transmission network, including the technical parame-
ters (Pmin, Pmax, Qmin, Qmax).

Figure 2.1: Topology of the North Macedonia transmission network
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Fuel Type Name Connected voltage 
(kV)

Pmax Pmin 
 (MW)

Qmax 
 (MVAr)

Qmin 
 (MVAr)

Coal BITOLA 110, BLOCK 1 110/15.8 225 135 84 −54

Coal BITOLA 400, BLOCK 2 400/15.75 225 135 80 −54

Coal BITOLA 400, BLOCK 3 400/15.75 225 135 80 −54

Coal OSLOMEJ 110/13.8 130 80 59 0

Heavy Oil TPP NEGOTINO 110/15.8 210 160 98 0

Gas TETO-ST 110/15 51 11 46 0

Gas TETO-GT 110/15 206 6 119 −54

Gas KOGEL 110/10.5 30 2 6 0

Gas KOGEL_ELEM 110/6.3 15 9 3 2

Gas KOGEL_ELEM 110/6.3 15 9 3 2

Hydro VRUTOK 110/12 43 10 20.8 0

Hydro VRUTOK 110/12 43 10 20.8 0

Hydro VRUTOK 110/12 43 10 20.8 0

Hydro VRUTOK 110/12 43 10 20.8 0

Hydro VRBEN 110/35 8.6 4 4.1 0

Hydro VRBEN 110/35 8.6 4 4.1 0

Hydro RAVEN 110/35 8.1 4 3.9 0

Hydro RAVEN 110/35 8.1 4 3.9 0

Hydro RAVEN 110/35 8.1 4 3.9 0

Hydro KOZJAK 110/13.8 44 31 33 0

Hydro KOZJAK 110/13.8 44 31 33 0

Hydro SV.PETKA 110/10.5 18.5 6 9 0

Hydro SV.PETKA 110/10.5 18.5 6 9 0

Hydro TIKVES 110/10.5 29 15 14 0

Hydro TIKVES 110/10.5 29 15 14 0

Hydro TIKVES 110/10.5 29 15 14 0

Hydro TIKVES 110/10.5 29 15 14 0

Hydro SPILJE 110/10.5 28 15 13.6 0

Hydro SPILJE 110/10.5 28 15 13.6 0

Hydro SPILJE 110/10.5 28 15 13.6 0

Hydro GLOBOCIC 110/10.5 21 8 12 0

Hydro GLOBOCIC 110/10.5 21 8 12 0

Wind DREN 1 110/20 34 0 2.795 −2.795

Wind DREN 2 110/20 10 0 0.822 −0.822

Wind BOGDANCI 1A 110/20 37 0 3.041 −3.041

Wind BOGOSLOVEC 110/20 36 0 14 −14

Solar OSLOMEJ ELEM 110/20 20 0 7 −7

Solar OSLOMEJ 3A 110/20 50 0 16 −16

Solar OSLOMEJ 3B 110/20 50 0 16 −16

Solar NOVACI71 110/35 50 0 16 −16

Table 2.1: Technical parameters of generating units connected to the Macedonian transmission system



12  //  Grid Incident in North Macedonia on 18 May 2025  //  Factual Report

2.1.1.1	 Regional Outage Coordination 

1	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

2	 Relevant means here “impacting the control area of a neighbouring TSO”. 

3	 In the case of neighbouring TSOs, 220 kV also applies, but this is not the case for MEPSO.

As a part of regional outage coordination, all TSOs 
from the SEE region – OST (Albania), NOS BiH (Bosnia 
and Herzegovina), ESO (Bulgaria), IPTO (Greece), HOPS 
(Croatia), MAVIR (Hungary), KOSTT (Kosovo)1, CGES 
(Montenegro), MEPSO (North Macedonia), Transelectrica 
(Romania), EMS (Serbia), and TEIAS (Türkiye) – regularly 
participate in the pan-European Outage Planning Coor-
dination (OPC process under the framework of the SEE 
Maintenance Group (SEE MG).

The SEE MG is a dedicated regional forum composed 
of EU and non-EU TSOs and Regional Coordination 
Centres (RCCs), SEleNe CC, and SCC. Its primary role is to 
coordinate across the SEE region on the 400 kV internal 
overhead lines (OHTLs) and tie-lines (TIEs, as well as the 
relevant2 220 kV OHTLs and TIEs. The OPC process only 
considers outages of 400 kV 3transmission elements. It 
does not consider generation or load outages. In terms 
of potential security limit violations, the OPC process 
only assesses violations of maximum current limits, not 
voltage limit violations.

The outage coordination within the SEE MG follows 
a structured process covering several planning time 
frames:

»	1.	� Year-ahead coordination, where TSOs exchange 
and harmonise annual maintenance plans to 
ensure security of supply and sufficient cross-border 
capacity

»	2.	� Month-ahead coordination, where amended 
maintenance schedules are communicated and 
confirmed among all involved TSOs, ensuring 
continued alignment

»	3.	� Week-ahead coordination, during which planned 
outages are confirmed or adjusted based on updated 
system conditions and interdependencies

»	4.	� Real-time information exchange, ensuring 
continuous monitoring and adaptation in case of 
unexpected events or changes in system topology

This coordinated approach enhances operational reli-
ability, regional transparency, and alignment with the 
ENTSO-E OPC process at the pan-European level.
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Planned outages for CW 21 (17 – 23 May 2025) are shown in the following table:

Element Start Date Start Time End Date End Time Daily/
Permanently

Restitution 
Time [h]

OHL 220 kV Kolacem (OST) – Tirana 2 (OST) CKT 1 17.2.2025 00:00 1.6.2025 23:00 P N

OHL 220 kV Tirana 2 (OST) – Koman (OST) CKT 1 17.2.2025 00:00 1.6.2025 23:00 P N

TIE 400 kV Arachthos (IPTO) – Galatina (TERNA) CKT 1 23.2.2025 13:37 29.5.2025 15:00 P N

OHL 220 kV Brinje (HOPS) – Padene (HOPS) CKT 1 24.4.2025 07:00 1.7.2025 19:00 P N

OHL 400 kV KOZLODUY (ESO) – SOFIA ZAPAD (ESO) CKT 1 10.5.2025 06:00 23.5.2025 18:00 D 3

OHL 400 kV MARITSA IZTOK (ESO) – BURGAS (ESO) CKT 1 12.5.2025 07:00 23.6.2025 16:00 P N

OHL 400 kV HAMITABAT (TEIAS) – ALIBEYKOY (TEIAS) CKT 1 19.5.2025 06:00 19.5.2025 18:00 D N

OHL 400 kV Bucuresti Sud (TRANSELECTRICA) – Slatina (TRANSELECTRICA) CKT 1 19.5.2025 07:00 19.5.2025 12:00 D 0.5

OHL 220 kV Fireze (OST) – Peshqesh (OST) CKT 1 19.5.2025 08:00 20.5.2025 16:00 D 1

OHL 400 kV Smederevo 3 (EMS) – Drmno (EMS) CKT 1 19.5.2025 08:00 20.5.2025 16:00 P N

OHL 400 kV TSAREVETS (ESO) – VARNA (ESO) CKT 1 19.5.2025 07:00 20.5.2025 16:00 D 1

OHL 400 kV Novi Sad 3 (EMS) – Srbobran (EMS) CKT 1 19.5.2025 08:00 22.5.2025 18:00 P N

OHL 220 kV Timisoara (TRANSELECTRICA) – Sacalaz (TRANSELECTRICA) CKT 1 19.5.2025 06:00 23.5.2025 17:00 D 2

TIE 220 kV Djakovo (HOPS) – Gradacac (NOS BiH) CKT 1 19.5.2025 07:00 23.5.2025 15:00 P N

OHL 400 kV Meliti (IPTO) – Amynteo (IPTO) CKT 1 19.5.2025 07:00 23.5.2025 17:00 D N

TIE 220 kV Krusevac 1 (EMS) – Podujevo (KOSTT) CKT 1 19.5.2025 07:00 23.5.2025 18:00 D 1

OHL 220 kV FNE Hodovo (NOS BiH) – Trebinje (NOS BiH) CKT 1 19.5.2025 08:00 23.5.2025 14:00 D 1

TIE 400 kV DOBRUDZHA (ESO) – MEDGIDIA SUD (TRANSELECTRICA) CKT 1* 19.5.2025 07:00 30.5.2025 17:00 D 3

OHL 400 kV Paks (MAVIR) – Sandorfalva (MAVIR) CKT 1 19.5.2025 07:00 6.6.2025 19:00 D 5

TIE 400 kV Konjsko (HOPS) – Mostar 4 (NOS BiH) CKT 1 20.5.2025 08:00 20.5.2025 15:00 D N

TIE 220 kV Djakovo (HOPS) – Gradacac (NOS BiH) CKT 1 20.5.2025 09:00 20.5.2025 14:00 D 0.5

OHL 400 kV Smederevo 3 (EMS) – Drmno (EMS) CKT 1 21.5.2025 08:00 23.5.2025 16:00 D 1

OHL 400 kV Kosovo4 B (KOSTT) – Uroševac 2 (KOSTT) CKT 1 ** 23.5.2025 08:00 29.5.2025 18:00 D 2

OHL 400 kV Novi Sad 3 (EMS) – Srbobran (EMS) CKT 1 23.5.2025 07:00 23.5.2025 18:00 D 1

* Without 24.05. and 25.05.  ** Without Sunday 25.05.

Table 2.2: Planned outages for CW 21 (17 – 23 May 2025), as of Friday 16 May at 1:00 PM CEST in the SEE region

4	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

On the day of the incident, the following outages of rele-
vant assets for outage coordination were planned in the 
transmission systems of MEPSO and neighbouring TSOs 
(EMS, ESO, IPTO, OST, and KOSTT). 

Table 2.3 shows that no relevant outages were planned 
in the MEPSO transmission system for the day of the 
incident.

Element Start Date Start Time End Date End Time Daily/
Permanently

Restitution 
Time [h]

OHL 220 kV Kolacem (OST) – Tirana 2 (OST) CKT 1 17.2.2025 00:00 1.6.2025 23:00 P N

OHL 220 kV Tirana 2 (OST) – Koman (OST) CKT 1 17.2.2025 00:00 1.6.2025 23:00 P N

TIE 400 kV Arachthos (IPTO) – Galatina (TERNA) CKT 1 23.2.2025 13:37 29.5.2025 15:00 P N

OHL 400 kV KOZLODUY (ESO) – SOFIA ZAPAD (ESO) CKT 1 10.5.2025 06:00 23.5.2025 18:00 D 3

OHL 400 kV MARITSA IZTOK (ESO) – BURGAS (ESO) CKT 1 12.5.2025 07:00 23.6.2025 16:00 P N

Table 2.3: Planned outages for 18 May 2025 in MEPSO and neighbouring TSOs’ systems
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The map below shows the planned disconnections for 18 May 2025 in MEPSO and neighbouring TSOs’ systems.

 Figure 2.2: Planned transmission outages for 18 May 2025 in MEPSO and neighbouring TSOs’ systems

2.1.1.2	 Unplanned Outages in the Transmission Systems of MEPSO and Neighbouring TSOs

»	In the EMS control area, there were no unplanned 
transmission outages, except for the transmission lines 
that were disconnected as a voltage reduction measure. 

»	In the ESO control area, there were no unplanned 
transmission outages, except for those already included 
in the approved SEE maintenance program.

»	In the IPTO control area, there were no unplanned 
transmission outages. 

»	In the KOSTT control area, there were no unplanned 
outages. From 06:14 through 07:37, the active power 
values on the TIE SS Ferizaj2 (Uroševac2) (KOSTT) – SS 
Skopje 5 (MEPSO) were zero. This is because at that time, 
the MEPSO national dispatchers urgently requested 
the disconnection of this line on their end due to the 
incident in the MEPSO grid.

»	Similarly, in the MEPSO control area, no unplanned 
transmission outages were recorded, apart from 
operational measures temporarily applied for voltage 
regulation. These transmission lines are listed in 
Subchapter 2.1.1.3.
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2.1.1.3	 Measures Used to Manage Overvoltage Situations 

5	  GRID CODE – MEPSO

High voltages – especially in spring and autumn – have 
been a problem observed in the MEPSO control area since 
2023. Particularly during the night, consumer load and 
generation are low, and international transits of active 
power are minimal. Combined with the absence of reac-
tive power compensation units, this leads to violations 
of the voltage limits specified in the MEPSO Grid Code5, 
which was applicable during the time of the incident 
(specified in Table 2.4).

Figure 2.3 shows, for all 400 kV stations in the MEPSO grid, 
the number of hours during which at least one busbar 
exceeded the 420 kV limit in the period 20 April – 18 May. 
This indicates that, in the four weeks prior to the incident, 
significant violations of the limits occurred regularly at 
all stations in the North Macedonian transmission grid, 
except for the Bitola substation.

Voltage Level Voltage Intervals 
Under Normal 
Conditions (kV)

Short-Term 
Intervals of 
EXTREMELY Low 
Voltages in 
Disturbance AREAS 
(kV)

Short-Term 
Intervals of 
EXTREMELY High 
Voltages in 
Disturbance AREAS 
(KV)

Unlimited 60 minutes 60 minutes

110 99.0 – 123.0 93.5 – 99.0 123.0 – 126.5

400 360.0 – 420.0 340.0 – 360.0 420.0 – 440.0

Table 2.4: Allowed voltage intervals in the transmission system according to 
Article 126 of the MEPSO Grid Code1

Figure 2.3: Frequency of Voltage Exceedances above 440 kV in all 400/110 kV 
SSs in North Macedonia

General Measure

To mitigate an overvoltage situation, since 2023, MEPSO 
has applied the following regular operational measure: 
the disconnection of the 400 kV OHL Skopje 4 – Bitola 2. 
During low-load hours, this line is routinely disconnected 

to reduce voltage levels in the 400 kV network and, 
depending on system conditions, may remain out of 
service during the day as well.

Tap Changer Operation

The OLTC system provides ±10 × 1.25 % voltage regula-
tion. The tap position can be changed automatically by 
the local automatic voltage regulator (AVR) or manually 
through local control while the transformer is energised. 
Remote automatic control via SCADA is currently not 
implemented. The following transformers are equipped 
with automatic regulation:

»	Skopje 1/5: TR1 and TR2

»	Štip: TR

Manual regulation (DETC) – with designation ±2 × 2.5 %. 
This regulation is manual, performed by an operator, 
and can only be carried out when the transformer is 
de-energised. 

The following transformers are equipped with manual 
regulation:

»	Skopje 4: TR1 & TR2

»	Bitola 2: TR1

Operators in the NCC monitor voltage levels and, when 
necessary, issue instructions to adjust the transformer tap 
positions. 

Umax > 440 kV – 20.04.2025 | 12:00 to 18.05.2025 | 12:00

Skopje4

Skopje5

Stip

Dubrovo

Bitola

0 10 20 30
Umax > 420 kV [h]
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https://www.mepso.com.mk/docs/pravila/NetworkCodeForETSO.pdf
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Weeks Before the Incident

In the weeks before the 18 May incident, the meas-
ures described above appeared to be insufficient. This 
led to changes in tap changers and the activation of 
the overvoltage protection on the 400/110 kV power 
transformers.

Due to persistently high voltage conditions in the trans-
mission network, the on-load tap changer OLTC tap 
changers for 400/110 kV transformers were set to the 
lowest tap position (position 1) to reduce the 110 kV 
voltage level two weeks prior to the incident.

Thus, as part of the measures to manage overvoltages 
and ensure system stability, the voltage protection 
settings on the 400 kV transformers were readjusted on 
11 May, one week before the incident. 

The transformers’ voltage protection settings were 
increased to the following values: 

»	Skopje 5: Both transformers (TR1 and TR2) were set at 
449.6 kV only one transformer is in operation Skopje 4: 
TR2, the transformer in operation, was set at 449.6 kV. 
The other transformer, TR1, was disconnected due to 
the needs of the transmission system, especially due 
to low loads during this period. 

»	Štip: Set at 449.2 kV.

»	Bitola 2: One of the transformers, TR2, was reset to 
441 kV. TR1 was previously disconnected and was out 
of service.

In addition, the 110 kV transmission line Bitola 1 – Prilep 1 
had remained disconnected since 19 March 2025 at 9:00 
for reconstruction works, which reduced the operational 
security of the transmission network and significantly 
limited operational flexibility, thereby increasing the 
system’s sensitivity to any additional outages. 

Day of the Incident (18 May 2025)

In the MEPSO control area, on 18 May, the 400 kV line 
between SS Skopje 4 and SS Bitola 2 was disconnected 
by the dispatcher as a general remedial action for high 
voltage reduction. The exact timeline can be found in 
Table 3.2 in Chapter 3.1. This is not an interconnection but 
rather an internal line, and dispatchers use this measure 
only during the night hours. At that time, both 400/110 kV 
transformers at SS Dubrovo were out of service.

The application of non-costly remedial actions to miti-
gate overvoltage in MEPSO’s neighbouring TSOs is 
described below. 

In the ESO control area, the following measures were 
taken on the day of the incident:

»	All shunt reactors were switched on.

»	All operational TPPs regulated voltage in accordance 
with their technical capabilities.

»	During the restoration process, the following lines were 
disconnected to further stabilise voltage levels:

–	 OHL 400 kV NPP Kozloduy – Mizia

–	 OHL 400 kV Varna – Medgedia

–	 OHL 400 kV Sofia West – Blagoevgrad

In the IPTO control area, the usual measures were taken 
to mitigate overvoltages in the vicinity of the substa-
tions connected to the MEPSO system, namely Meliti and 
Thessaloniki. In particular, the 100 Mvar/150 kV reactor in 
400 kV/150 kV SS Kardia and the 100 Mvar/400 kV reactor 
in 400 kV/150 kV SS Amyndeo were connected. The 
following transmission lines were disconnected:

»	400 kV OHL Amyndeo – Lagadas

»	400 kV OHL Thessaloniki – Ag. Dimitrios

»	400 kV OHL Filippi – Lagadas (two lines)

In the KOSTT control area, there were no non-costly 
remedial actions applied.

In the EMS control area, the following lines were out of 
operation to reduce high voltage:

»	220 kV OHL Bajina Basta – Sremska Mitrovica 2

»	220 kV OHL Pozega – Kraljevo 3

»	220 kV OHL Nis 2 – Krusevac 1

»	400 kV OHL Mladost – Novi Sad 3 CKT 2

»	400 kV OHL Pancevo 2 – Resita (TEL) CKT 1 (CKT 2 is out 
of operation normally)

»	400 kV OHL Subotica 3 – Sombor 3 
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Figure 2.4 shows all transmission lines in the SEE region that were disconnected for voltage control. 

Figure 2.4: Disconnected OHLs in the SEE region for voltage control purposes

2.1.1.4	 Weather Conditions 

6	 Source: https://www.wunderground.com/history/daily/mk/ilinden/LWSK/date/2025-5-18

The weather on Sunday, 18 May, was sunny throughout 
the day, with a low night temperature of 5 °C and a high 
of 25 °C in the city of Skopje, as shown in Figure 2.5. 

In the morning, winds from the northwest reached a 
speed of 2 km/h. In this part of Southeast Europe, this 
time of year is characterised by rising day and night 
temperatures, when households typically do not use 
cooling or heating.

Figure 2.5: Weather conditions in the city of Skopje, North Macedonia, on 18 May 20256 

Temperature (°C)

Precipitation (mm)

Gust (km/h)Wind Speed

10

15

25

20

0.4

0.2

0.0

0.6

1.0

0.8

4

2

0

6

8

12 AM 3 AM 6 AM 9 AM 12 PM 3 PM 6 PM 9 PM 12 AM

https://www.wunderground.com/history/daily/mk/ilinden/LWSK/date/2025-5-18


18  //  Grid Incident in North Macedonia on 18 May 2025  //  Factual Report

2.1.1.5	 Situation of Tools and Facilities

The Main Control Centre (Skopje) operates with two inde-
pendent UPS systems, i. e. primary and secondary UPS. 
Before April 2025, all SCADA/Energy Management System 
(emss components were connected to the primary UPS. 

On 19 April 2025, a failure occurred in the primary 
UPS + DEA. As a result, MEPSO had a complete SCADA/
ems outage from 22:45 CEST to 00:15 CEST. SCADA func-
tionalities (monitoring and control) were restored by 
00:15 CEST, but the Historian (HIS) servers and archiving 
functions remained unavailable until 21 July 2025. 
Nevertheless, SCADA Enterprise storage and Spectrum 
Sub-Distribution Board (SDB) faced corruption issues, 
and the dispatch centre workstations and video wall 
were without UPS power until 31 July 2025.

MEPSO took the following corrective actions: 

»	Migration of SCADA/ems and critical systems to the 
secondary UPS

»	Launch of procurement for servicing the defective UPS

»	Recovery and redesign of enterprise storage (migration 
of databases to local disks)

On 18 May 2025, the second incident affecting the SCADA 
system occurred. The cause was a national power outage 
at 04:59 CET, where:

»	SCADA/ems remained available.

»	Dispatch centre workstations and video wall were 
unavailable until 06:15 CEST.

»	Dispatchers were temporarily relocated to the SCADA 
administrative area to monitor the system.

The following issues remained unresolved from 19 April 
until 21 July 2025:

»	HIS (archiving) and modelling remained non-functional.

»	Dispatch centre equipment remained without UPS 
power.

Following this event, MEPSO took the following correc-
tive actions:

»	NDC equipment (workstations, video wall, switches) 
was connected to the secondary UPS.

»	HIS servers were upgraded, and the SCADA backup 
system was redesigned.

Since July 2025, the SCADA/ems system and both primary 
and secondary UPS have been fully operational.

2.1.2	 Active Power Flows Before the Incident

2.1.2.1	 Load Pattern 

The daily load profile of the transmission system on 
18 May is presented in Figure 2.6. The figure shows the 
load in the distribution networks, large consumers, and 
the total system load. 

The marked period clearly highlights the significant drop 
in load around 06:00 CEST, corresponding to the incident, 
followed by a gradual recovery and increase throughout 
the day. Overall, the registered load pattern is typical for 
this period of the year and does not indicate any extraor-
dinary deviation.

2.1.2.2	 Production Pattern

Figure 2.7 illustrates the hourly electricity production by 
generation type on 18 May 2025. During the system inci-
dent around 06:00 CEST, almost all generation units were 
disconnected from the grid, and only TPP Bitola Block 3, 
connected to the 400 kV busbar in SS Bitola 2, remained 
in operation. 

This unit provided the only local generation during the 
blackout, supporting voltage stability and enabling the 
subsequent restoration process. Generation from hydro, 
PV, and wind power plants resumed gradually as the 
system was restored throughout the morning.
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Figure 2.6: Load pattern in North Macedonia on 18 May, with the black box illustrating the hours impacted by the incident

Figure 2.7: Hourly electricity production by generation type on 18 May 2025, with the black box illustrating the hours impacted by the blackout
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2.1.2.3	 Cross-border Flows 

7	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

Figure 2.8 presents the hourly cross-border active power 
flows between MEPSO and the neighbouring TSOs of 
Serbia, Greece, Bulgaria, and Kosovo7 on 18 May 2025. 
Despite the system disturbance that occurred early in 
the morning, no interruption of power exchange was 
recorded on the 400 kV interconnections. 

Both national transmission and interconnection lines 
remained in operation, ensuring stable energy exchange 
and system coordination throughout the day. The direc-
tion and magnitude of power flows reflect normal 
regional operation, with no extraordinary deviations 
observed. 

Figure 2.8: Active power exchange profile with neighbouring systems, 18 May 2025

Prior to the system disturbance, the Macedonian power 
system was in an importing position, with a total net 
import of around 155 MW at 04:00 CEST and 151 MW at 
05:00 CEST, as shown in Figure 2.9. 

After the incident, the direction of exchange temporarily 
changed, and at 06:00 CEST, the system was in a net 
exporting position of approximately 120 MW.

Figure 2.9: Hourly variation of cross-border active power exchange
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The following figures present the active power flow 
patterns across MEPSO’s 400 kV interconnections. A long-
term time series (March – May 2025) is shown for each 
interconnection, illustrating the typical variability and 
direction of power exchange.

In the figures, the sign “–” indicates export (power 
outflow), while the “+” sign indicates import (power 
inflow).

Figure 2.10: Active power flow on the 400 kV OHL Štip – Vranje 4 (Serbia)

The interconnection with EMS (Serbia) shows alter-
nating import and export conditions, with strong varia-
bility typical for cross-border exchanges or the NME – SR 
interconnection. 

The direction of flow changes frequently, reflecting 
dynamic regional power balances and seasonal varia-
tions in generation. The red bars indicate the amount 
of active power exported from the system, while the 
green bars represent the active power imported into the 
system.

Figure 2.11: Active power flow on the 400 kV OHL Dubrovo – Thessaloniki (Greece)
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The long-term trend towards IPTO (Greece) shows high 
variability, with alternating import and export flows. 

The interconnection is frequently used for power 
balancing and reflects strong cross-border dependency 
with the Greek system.

Figure 2.12: Active power flow on the 400 kV OHL Bitola – Meliti (Greece)

The interconnection with Meliti (Greece) shows a consistent export tendency from North Macedonia, particularly 
during the daytime.

Figure 2.13: Active power flow on the 400 kV OHL Skopje 5 – Uroševac (KOSTT)

The connection with the KOSTT control area shows rapid fluctuations and frequent direction changes.
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2.1.2.4	 Scheduled Commercial Exchanges 

This subsection contains the scheduled exchanges on 
all MEPSO borders with neighbouring control areas, as 
shown in Figures 2.14 – 2.17. Scheduled exchanges were 
exported from the ENTSO-E Transparency Platform, while 
the physical flows were derived from hourly average 
measurements from the interconnection transmission 
lines. The data is presented for the first five hours of the 
day of the incident. 

A clear divergence between scheduled and physical 
exchanges can be observed across all borders, especially 
around 05:00 CEST, coinciding with the system incident. 
These deviations indicate unplanned energy flows which 
could be caused by transient frequency deviations, cross-
border redispatch actions, and unbalanced generation–
load conditions within the interconnected system.

Figure 2.14: Scheduled and physical flows on the MEPSO – EMS border

During the observed hours, the scheduled flow indicates continuous export from MEPSO towards EMS (around 
−160 MW). However, the physical flow was significantly smaller in magnitude. 

Figure 2.15: Scheduled and physical flows on the MEPSO – IPTO border
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While schedules show alternating import and export values, the physical flows deviate strongly, especially between 
02:00 and 04:00 CEST, when the measured exchange was substantially lower than planned.

Figure 2.16: Scheduled and physical flows on the MEPSO – ESO border

The scheduled values indicate a stable export from North Macedonia towards Bulgaria (around −250 MW). The physical 
flow, however, remained close to zero until 05:00 CEST.

Figure 2.17: Scheduled and physical flows on the MEPSO – KOSTT border

A significant mismatch is evident between the scheduled imports (around +200 – 250 MW) and the measured physical 
flows, which were in the opposite direction (exports from MEPSO).
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2.1.3	 Reactive Power and Voltages

2.1.3.1	 Voltage Situation Three Months Prior to the Incident

The following figures illustrate the development of the 
voltage situation at all MEPSO substations over the last 
three months. For improved visualisation and clarity, 
only one voltage per substation is represented. If two 
busbars were active simultaneously, only the higher 
voltage is displayed. 

Figure 2.18 shows that voltages rose constantly from 
February to May 2025, while consumption declined 
steadily due to rising temperatures over the course of the 
year. The permanent voltage limit of 420 kV is exceeded 
throughout the entire period, while from mid-April 
onwards, the 440 kV limit is exceeded almost daily, with 
voltages up to 450 kV measured.

Figure 2.18: Voltage values in 400 kV busbars in North Macedonia from February through 18 May 2025

Figure 2.19 shows that not all busbars and stations are 
equally affected by this phenomenon. The Bitola substa-
tion, due to its proximity to generation units, experiences 
comparatively low voltages and only isolated volt-
age-limit violations (relative to the 440 kV limit). 

Substations Skopje 4 and Skopje 5 have the most voltage 
exceedances and the highest average voltages in the 
North Macedonian grid. Significant voltage volatility is 
particularly apparent at these stations.
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Figure 2.19: Box plots of voltage values in MEPSO SS 

Figure 2.20 shows the voltage of SS Skopje 4 over the 
course of the day. Each box plot represents the voltage 
in the substation in a specific hour. It is clear that voltage 
volatility is strongly related to the time of day. The 
highest voltages always occur in the early hours of the 
day, between 02:00 and 08:00 CEST. 

This is mainly because the surrounding 400 kV lines and 
the heavily expanded distribution networks are only 
slightly in use during the night and have a high reactive 
power production. During the day and at the beginning 
of the night, when consumer loads are higher and the 
grids are loaded more heavily, the voltages at SS Skopje 4 
drop significantly.

Figure 2.20: Box plots of voltage values during the day in SS Skopje 4
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Figures 2.21 – 2.26 show that voltages increased 
constantly during the three-month period, mostly above 
the upper limit. From March to May 2025, as consump-
tion decreased, a constant increase in maximum voltage 
values can be observed, reaching their peak on the day 
of the incident (see Chapter 3.1).

For the sake of clear representation, the following 
figures illustrate the development of the voltage situa-
tion at each MEPSO substation over the last three months.

Figure 2.21: 400 kV voltage measurement in SS Štip (North Macedonia) from March through 18 May 2025 

Figure 2.21 shows the voltage values for 400 kV SS Štip 
for the analysed period from March through 18 May. It 
can be seen that at each timestamp, the voltage levels 
exceeded the reference voltage value of 400 kV. In 
approximately 85 % of the timestamps, they surpassed 
the allowed upper limit of 420 kV, reaching a maximum 
of 449.5 kV on the day of the incident.

The voltage situation at 400 kV SS Dubrovo was similar 
to that of 400 kV SS Štip. At each timestamp, the voltage 
levels exceeded the reference voltage value of 400 kV. In 
approximately 80 % of the timestamps, they surpassed 
the allowed upper limit of 420 kV, reaching a maximum 
of 449.5 kV on the day of the incident. 

Figure 2.22: 400 kV voltage measurement in SS Dubrovo (North Macedonia)
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Figure 2.23: 400 kV voltage measurement in SS Bitola (North Macedonia)

Figure 2.24: 400 kV voltage measurement in SS Skopje 4 (North Macedonia)

Skopje 4 (Figure 2.24) is an internal substation within 
the Macedonian transmission network. It is not directly 
connected to any neighbouring TSO by an interconnec-
tion line, but it is linked via a 400 kV OHL to Skopje 5, 
which in turn is connected to the KOSTT control area 
through an interconnection.
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Figure 2.25: 400 kV voltage measurement in SS Skopje 5 (North Macedonia)

Figure 2.26: 400 kV voltage measurement in SS Vranje 4 (Serbia)
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2025
March 04 March 18 April 01 April 15 April 29 May 13

400 kV SS Skopje 5 

460

480

440

420

400

380

360

Vo
lta

ge
 (k

V)

Upper Limit

2025
March 04 March 18 April 01 April 15 April 29 May 13

400 kV SS Vranje 4 

460

480

440

420

400

380

360

Vo
lta

ge
 (k

V)

Upper Limit



30  //  Grid Incident in North Macedonia on 18 May 2025  //  Factual Report

2.1.3.2	 Reactive Power Flows (TSO – TSO) 

The following figures present the reactive power flows 
on all MEPSO’s transmission TIEs over a three-month 
period. The figures show measurements at both sides to 
include the capacitive nature of each TIE itself. The over-
view of interconnectors shows that there are no signifi-
cant reactive power flows on most interconnectors. The 
only exception is the Bitola – Meliti (Greece) (Figure 2.30) 
interconnector. This can be explained by the generation 
from the Bitola power plant into the 400 kV grid.

Avoiding relevant reactive power exchanges between 
the grids of neighbouring TSOs means that the reactive 
power demand of the two long interconnectors (OHL 
Štip – C.Mogila (Bulgaria) and OHL Dubrovo – Thessaloniki 
(Greece)) has an additional negative impact on the North 
Macedonian grid. During the night, when the load across 
the entire region is low and barely any active power is 
being transported over the interconnectors, this effect is 
even stronger and contributes to high voltages in neigh-
bouring substations. 

Figure 2.27: Reactive power measurements on the 400 kV OHL Štip – Vranje 4 (Serbia)

Figure 2.28: Reactive power measurements on the 400 kV OHL Štip – C.Mogila (Bulgaria)
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Figure 2.29: Reactive power measurements on the 400 kV OHL Dubrovo – Thessaloniki (Greece)

Figure 2.30: Reactive power measurements on the 400 kV OHL Bitola – Meliti (Greece)
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Figure 2.31: Reactive power measurements on the 400 kV OHL Skopje 5 – Uroševac (KOSTT)

2.1.4	 SCC Results 

There are five Regional Coordination Centers (RCCs) 
and one Regional Security Coordinator (RSC) in Europe, 
covering different regions and serving different groups of 
TSOs. The RCCs are: Baltic RCC, TSCNET, SEleNe CC, Coreso, 
and Nordic RCC, and the RSC is SCC. In this report, for the 
sake of simplicity, both RSC and RCCs will be referred to 
as RCC, and the word “task” will be used for both RSC 
services and RCC tasks.

The services delivered by RCCs are described in Regula-
tion (EU) 2017/1485 of 2 August 2017, establishing a 
guideline on electricity transmission system operation 
and Regulation (EU) 2019/943 of 5 June 2019 on the 
internal market in electricity. 

The following subchapters will describe the results from 
tasks (OPC, STA, CGM, and CSA) that SCC as RSC delivers to 
MEPSO and which are relevant for the incident.

2.1.4.1	 Outage Planning Coordination

The process is divided into yearly (Y-1), monthly (M-1), 
and weekly (W-1) processes. For each process, TSOs 
are required to report all planned outages of relevant 
elements defined by calculations based on the relevant 
assets for outage coordination (RAOC) methodology. 

The regional OPC process is implemented by each RCC 
for its region, i. e. its TSOs. The W-1 OPC process covers a 
seven-day planning period, beginning on Saturday and 
ending on the following Friday. 

TSOs must report preliminary planned disconnections 
on Wednesdays by 12:00 CEST. They receive a report 
from the OPC tool after the first merge (on Wednesdays 
at 12:00  CEST) containing all reported outages and 
possible TIE inconsistencies with neighbouring TSOs. 
TSOs are required to correct these TIE inconsistencies by 
16:00 CEST, when the second merge is triggered. 

The results of the second merge are used by RCCs as input 
data for regional security analysis calculations. 
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After the security analysis performed by RCCs and the 
analysis carried out by TSOs, the TSOs have the right to 
revise the disconnection plan and submit an updated 
version until Thursday at 16:00  CEST, when the third 
merge is triggered. TSOs may also request additional 
security analyses if, between the second and third 
merge, they identify significant changes that could have 
a major impact on the previously delivered results.

The results of the third merge are presented at the 
regular weekly operational teleconference (WOPT), held 
for the SEE region every Friday at 09:00 CEST. 

The meeting is moderated by SCC and Selene CC on a 
yearly rotating basis since both RCCs operate in the SEE 
region. During the WOPT, the final reconciliations of the 
disconnection plan for the next week are made, and TSOs 
must submit all changes to the OPC tool by 13:00 CEST, 
when the fourth and final merge is triggered, which 
is used as the relevant disconnection plan for the next 
week.

Therefore, only disconnections reported in the pan Euro-
pean Outage Planning Coordination (PE OPG) tool before 
Friday at 13:00 CEST are considered planned. Disconnec-
tions reported after that time are considered unplanned. 

2.1.4.1.1	 Outage Planning Incompatibilities Result

Outage planning incompatibilities (OPI) assessments are 
conducted twice weekly – during the initial and final OPI 
processes – following the corresponding procedures in 
the pan-EU OPC tool. 

As inputs for the week-ahead OPI assessment process, 
the merged preliminary unavailability plan and merged 
OPC element list from the pan-EU OPC process are used, 
as well as predefined scenarios (seasonal CGMs), the 
contingency list (Con list), and the monitoring list (Mon 
list). Potential remedial actions, if any, can also be 
applied in the CGM. The regional security assessment is 
performed by SCC in cooperation with its TSOs through 
N-X security assessment and the implementation of 
remedial actions.

SCC conducts the initial OPI assessment on Thursday 
mornings for the period covering one week ahead, from 
the upcoming Saturday to the following Friday. 

Because the number of planned outages is significantly 
higher on workdays than on weekends, SCC performs the 
initial OPI calculation only for workdays and focuses on 
the most critical hour: either the hour with the highest 
number of reported outages for the region or another 
hour meeting predefined criteria for the number of 
outages. The calculation is performed for five times-
tamps. The final OPI assessment is conducted by SCC only 
at the request of its TSOs.

For the period when the incident occurred, the initial OPI 
calculation was performed on 15 May 2025. Due to the 
reasons already mentioned, there are no OPI results for 
Sunday, 18 May 2025.

However, the available OPI calculations for MEPSO for 
CW 21 do not indicate any overloads caused by planned 
transmission outages in the region – the results consist 
of empty files. 

2.1.4.2	 Short-Term Adequacy 

All SEE TSOs and RCCs participate in the pan-European 
(also known as cross-regional) short-term adequacy 
(STA) process. All SEE TSOs are obliged to submit input 
data (net transfer capacity (NTC) files, week-ahead 
generation, and week-ahead load files) for the STA 
process. The process is triggered daily on the pan-Euro-
pean level, executed automatically, and monitored by 
the main or backup RCC. Deterministic and probabilistic 
calculations of STA are performed on a daily basis. 

If necessary, the regional STA process is also triggered, 
which is a rare situation in SEE. A regional STA process is 
triggered if the results of deterministic calculation show 
adequacy issues, for a time horizon of D+3 or less. 

Selene CC was the main adequacy assessment agent 
(AAA) for the pan-EU process during the week of the inci-
dent. Coreso was in charge of the backup.
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2.1.4.2.1	 Input Data

MEPSO (MK) did not provide input data (STA gen, STA 
load, and STA NTC) files for the period in which the inci-
dent occurred. Therefore, in its calculations, the STA tool 
treats the MEPSO bidding zone as a transit zone. In that 
case, cross-zonal capacities (CZC) are available for the 
exchange of energy in calculations; however, that region 
has neither load nor generation.

Figure 2.32 shows CZC and initial remaining capaci-
ties (RCs) from the STA tool for timestamp 04:30 CEST. 
The green bidding zone on the map indicates satisfied 
adequacy, while the red shared areas indicate an initially 
inadequate zone requiring energy import. If a bidding 
zone is initially adequate, it means it can meet its entire 
load demand with its own production, without requiring 
energy imports.

Figure 2.32: Input CZC values and initial RC from the STA tool for 04:30 CEST
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2.1.4.2.2	 Cross-Regional Adequacy Results

The STA calculation (first run) was completed in the usual 
time frame of approximately 30 minutes. This corre-
sponds to the standard duration observed in everyday 
STA processes.

For the 04:30  CEST timestamp on 18  May  2025, the 
results for the MEPSO (MK) bidding zone indicated the 

unavailability of input data (N/A). In such a case, the 
STA algorithm treats the respective bidding zone as a 
transit zone, and the adequacy assessment is based on 
exchanges with neighbouring zones.

Figure 2.33 shows final exchanges and RCs from the STA 
tool for timestamp 04:30 CEST.

Figure 2.33: Final exchanges and RC from the STA tool for 04:30 CEST

The final exchanges and RCs for the analysed period 
show that all surrounding TSOs ensured system adequacy 
despite the absence of MEPSO input data. The framed 
RC values on the map represent the available RC after 
calculation. Zones with zero RC are not considered inad-
equate; instead, they indicate fully utilised local produc-
tion and load covered by a combination of internal 
generation and imports from adjacent zones, in accord-
ance with STA algorithm rules.

Based on these results, the adequacy situation in the SEE 
region at the given timestamp was stable. 

All neighbouring TSOs provided sufficient adequacy to 
maintain security of supply. The absence of MEPSO data 
did not result in observable adequacy issues for the 
analysed timestamp.

It is important to note that the pan-EU STA process is 
limited to input data on production, load, and exchanges, 
without considering the physical power of the grid 
model. Therefore, while no adequacy problems were 
detected, the process cannot draw valid conclusions 
regarding potential operational incidents. A regional STA 
process that incorporates the grid models is under devel-
opment, but was not triggered on this calculation day. 
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2.1.4.3	 Common Grid Model Creation

There are two processes for building a CGM:

»	CGMES format – in line with the respective regulations 
and methodologies

»	UCTE format – a legacy process that is still used to 
execute all of RCC’s other services.

All further content in this chapter refers to the CGM in the 
UCTE format.

After creation by TSOs, IGMs are provided to RCCs to 
perform their validation (checking syntax and seman-
tics errors). After the IGMs have been validated and any 
necessary corrections have been made, the IGM merging 
process is launched. The result of this process is a CGM 
for CE. The CGM is the basis for all other RCC services, 
since they all include load flow calculations. Based on 
the collected IGMs, the CGMs of CE are created for all 
upcoming hours. 

CGMs creation is performed by SCC for the purpose of CSA: 

»	Every day for all hours of the upcoming day within the 
day-ahead congestion forecast (DACF) procedure

»	Three times for the eight upcoming hours within the 
intraday congestion forecast (IDCF) procedure

Regular CGM creation within the DACF/IDCF process in 
SCC is performed when all IGMs are delivered by TSOs 
and successfully validated. Backup CGM creation within 
the DACF/IDCF process in SCC is performed if an IGM is 
not available (or if the IGM did not pass the validation) 
using the replacement strategy (Steps 1 – 4, as shown in 
Figure 2.33, which represents settings from the tool used 
for CGM creation in SCC):

»	1.	� The original IGM is replaced with an IGM for the same 
day and procedure type (D2CF, DACF, IDCF, etc.) but 
for a different hour, following the priority defined in 
the Step 1 matrix. Users can edit priorities manually.

»	2.	� If unavailable, the older IGM of the same day type 
(workday, weekend), procedure type (D2CF, DACF, 
IDCF, etc.), and hour is used. If the same hour is not 
available, the same priority is followed as in Step 1 – 
the user can manually define the number of days 
in the past/future, which will be searched for a 
replacement.

»	3.	� If unavailable, the IGM from the same day and hour 
but different procedure (DACF, D2CF, IDCF) is used. If 
the same hour is not available, the same priority is 
followed as in Step 1 – the procedure priority can be 
manually chosen.

»	4.	� If unavailable, the older IGM from a different day 
type (workday, weekend) and the same procedure 
type (DACF, D2CF, IDCF) and hour is used. If the same 
hour is not available, the same priority is followed 
as in Step 1 – the user can manually define a number 
of days in the past/future, which will be searched for 
a replacement.

For Steps 2 and 4, the IGMs are used from the last seven 
days (as shown in Figure 2.34). 
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Figure 2.34: IGM replacement strategy

For 18 May 2025 (Sunday), MEPSO did not deliver any 
DACF or IDCF models. The last MEPSO IGMs delivered for 
weekend days were for 3 May 2025 (Saturday), which is 
more than seven days before the incident date. There-
fore, SCC used Step 4 of its backup process, using the 
most recently delivered MEPSO IGMs dated 13 May 2025 
(Tuesday) for both the IDCF and DACF processes. There-
fore, the results from these processes should be inter-
preted with caution, given that the MEPSO IGMs were 
outdated relative to the incident date.

However, the results of the AC load flow calculation 
performed on the CGM from the DACF process for the 
hour of the incident (04:30 CEST) show voltage values 
similar to those observed in real time, despite the use 
of outdated MEPSO models (IGMs). Table 2.5 shows 
voltage values for 04:30 CEST in all 400 kV nodes in the 
MEPSO system. All node voltages at the 400 kV voltage 
level exceed 447 kV, with the highest calculated voltage 
(449.24 kV) in the Dubrovo node.
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Name UCTE Code Voltage [kV]

Dubrovo YDUBRO1 449.24

Bitola YBITOL1 449.02

Skopje 4 YSK 41 448.56

Skopje 5 YSK 5 1 447.79

Štip YSTIP 1 447.3

Table 2.5: MEPSO calculated voltages in the 400 kV grid for 18 May 2025 at 04:30 CEST

Tables 2.6 and 2.7 represent the number of delivered DACF and IDCF MEPSO IGMs for the period between January and 
June 2025, per month and day type.

DACF Work day Saturday Sunday

January 9 1 0

February 5 2 0

March 4 0 0

April 4 0 0

May 11 2 1

June 8 3 1

SUM 41 8 2

Table 2.6: Number of delivered MEPSO DACF IGMs per month and day type

IDCF Work day Saturday Sunday

January 10 1 0

February 5 2 0

March 3 0 0

April 5 1 0

May 11 2 1

June 7 1 0

SUM 41 7 1

Table 2.7: Number of delivered MEPSO IDCF IGMs per month and day type
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To compare the quality of CGMs from regular DACF and 
backup DACF procedures when the IGM is missing, SCC 
conducted additional DACF analysis for 13 May 2025 
using MEPSO DACF IGMs for 9 May 2025 (Step 2 replace-
ment strategies). 

Table 2.8 shows a comparison of U, P, and Q in 400 kV 
nodes between snapshots (SN) delivered by MEPSO, 
CGM from the regular DACF procedure, and CGM from the 
backup DACF procedure for timestamps 03:30, 10:30, 
and 19:30 CEST on 13 May 2025.

SN for 13.5.2025

Nodes 03:30 10:30 19:30

U P  Q U P Q U P Q

YSTIP 1 433,78 48,04 6,83 434,24 27,66 3,17 429,79 70,06 24,48

YSK 5 1 429,75 101,12 23,42 431,13 69,36 12,74 426,03 90,36 44,3

YSK 41 429,93 93,92 18,18 431,11 61,14 7,18 426,46 121,36 48,84

YDUBRO1 431,94 31,58 6,33 432,38 16,18 2,67 428,9 76,04 25,15

YBITOL1 425 − 50,33 − 16,63 425 − 68,45 − 23,35 425 − 44,28 0,75

XCM_ST11 433,97 434,51 429,89

XFL_BI11 424,9 424,97 425,06

XST_VR11 434,74 434,84 430,45

XTH_DU11 432,64 432,68 429,99

XUR_SK11 429,87 431,24 426,14

DACF procedure for 13.5.2025

Nodes 03:30 10:30 19:30

U P Q U P Q U P Q

YSTIP 1 432,06 48 2,49 424,05 26,95 − 2,83 421,61 64,16 20,52

YSK 5 1 432,06 127,76 29,4 422,09 36,66 17,66 418,06 115,62 40,1

YSK 41 432,85 104,54 24,88 424,12 53,96 20,54 419,45 131,32 44,54

YDUBRO1 433,63 30,71 4,98 427,04 11,94 3,51 422,36 55,47 16,8

YBITOL1 421 − 58,42 − 6,81 421 54,11 − 8,11 421 130,69 − 36,41

XCM_ST11 429,74 421,43 420,19

XFL_BI11 432,49 428,24 422,26

XST_VR11 434,09 424,88 423,44

XTH_DU11 433,53 429,27 422,97

XUR_SK11 431,59 420,02 417,08

Backup DACF procedure for 13.5.2025

Nodes 03:30 10:30 19:30

U P  Q U P Q U P Q

YSTIP 1 432,3 50,8 − 0,7 426,17 7,91 − 10,66 421,74 57,51 19,24

YSK 5 1 432,93 91,02 3,7 425,82 − 26,94 − 15,18 418,25 81 41,22

YSK 41 433,65 82,94 13,64 427,78 0,54 1,18 419,51 99,6 49,4

YDUBRO1 433,97 43,97 1,91 429,53 5,26 − 4,39 422,41 49,11 12,27

YBITOL1 421 31,43 − 2,34 421 9,3 − 10,45 421 39,08 22,09

XCM_ST11 429,95 423,25 420,32

XFL_BI11 432,63 429,89 422,03

XST_VR11 434,22 426,64 423,64

XTH_DU11 433,79 431,2 423,01

XUR_SK11 432,09 423,08 417,47

Table 2.8: U, P, and Q values in 400 kV nodes in SN, CGM from the regular DACF procedure, and the backup DACF procedure for 13 May 2025
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Delta values are shown in Table 2.9.

Δ(SN− DACF)

Nodes 03:30 10:30 19:30

U P  Q U P Q U P Q

YSTIP 1 1,72 0,04 4,34 10,19 0,71 6 8,18 5,9 3,96

YSK 5 1 − 2,31 − 26,64 − 5,98 9,04 32,7 − 4,92 7,97 − 25,26 4,2

YSK 41 − 2,92 − 10,62 − 6,7 6,99 7,18 − 13,36 7,01 − 9,96 4,3

YDUBRO1 − 1,69 0,87 1,35 5,34 4,24 − 0,84 6,54 20,57 8,35

YBITOL1 4 8,09 − 9,82 4 − 122,56 − 15,24 4 − 174,97 37,16

XCM_ST11 4,23 13,08 9,7

XFL_BI11 − 7,59 − 3,27 2,8

XST_VR11 0,65 9,96 7,01

XTH_DU11 − 0,89 3,41 7,02

XUR_SK11 − 1,72 11,22 9,06

Δ(SN− Backup)

Nodes 03:30 10:30 19:30

U P  Q U P Q U P Q

YSTIP 1 1,48 − 2,76 7,53 8,07 19,75 13,83 8,05 12,55 5,24

YSK 5 1 − 3,18 10,1 19,72 5,31 96,3 27,92 7,78 9,36 3,08

YSK 41 − 3,72 10,98 4,54 3,33 60,6 6 6,95 21,76 − 0,56

YDUBRO1 − 2,03 − 12,39 4,42 2,85 10,92 7,06 6,49 26,93 12,88

YBITOL1 4 − 81,76 − 14,29 4 − 77,75 − 12,9 4 − 83,36 − 21,34

XCM_ST11 4,02 11,26 9,57

XFL_BI11 − 7,73 − 4,92 3,03

XST_VR11 0,52 8,2 6,81

XTH_DU11 − 1,15 1,48 6,98

XUR_SK11 − 2,22 8,16 8,67

Δ(DACF− Backup)

Nodes 03:30 10:30 19:30

U P  Q U P Q U P Q

YSTIP 1 − 0,24 − 2,8 3,19 − 2,12 19,04 7,83 − 0,13 6,65 1,28

YSK 5 1 − 0,87 36,74 25,7 − 3,73 63,6 32,84 − 0,19 34,62 − 1,12

YSK 41 − 0,8 21,6 11,24 − 3,66 53,42 19,36 − 0,06 31,72 − 4,86

YDUBRO1 − 0,34 − 13,26 3,07 − 2,49 6,68 7,9 − 0,05 6,36 4,53

YBITOL1 0 − 89,85 − 4,47 0 44,81 2,34 0 91,61 − 58,5

XCM_ST11 − 0,21 − 1,82 − 0,13

XFL_BI11 − 0,14 − 1,65 0,23

XST_VR11 − 0,13 − 1,76 − 0,2

XTH_DU11 − 0,26 − 1,93 − 0,04

XUR_SK11 − 0,5 − 3,06 − 0,39

Table 2.9: Differences in U, P, and Q values in 400 kV nodes between SN, CGM from regular DACF procedure, and backup DACF procedure for 13 May 2025
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At the request of the ENTSO-E Taskforce MEPSO delivered 
the subsequently created DACF IGMs for 18 May 2025. 
To compare the quality of CGMs from the original DACF 
procedure (or the backup DACF procedure when MEPSO 
IGMs were not delivered and replaced with DACF IGMs 
for 13 May 2025) and the regular DACF procedure for 
18 May 2025, SCC conducted additional DACF analysis 

for 18 May 2025, including subsequently created MEPSO 
DACF IGMs in the CGM. Table 2.10 presents a comparison 
of U, P, and Q in 400 kV nodes between SN, CGM from the 
original DACF procedure, and the additional DACF proce-
dure for timestamps 03:30, 04:30, and 06:30 CEST on 
18 May 2025.

SN for 18.5.2025

Nodes 03:30 04:30 06:30

U P  Q U P Q U P Q

YSTIP 1 425,42 46,52 9,8 425,69 34,48 9,23 428,35 6,13 − 1,87

YSK 5 1 421,68 113,76 27,08 421,9 99,64 26,94 426,69 12,52 − 5,94

YSK 41 421,93 108,1 21,98 422,13 95,42 22,38 426,34 14,62 − 8,42

YDUBRO1 423,98 40,26 8,73 424,14 37,4 9,99 426,82 10,16 − 7,68

YBITOL1 418 − 35,4 − 14,82 418 − 41,74 − 14,08 418 5,88 − 27,5

XCM_ST11 425,53 425,9 428,44

XFL_BI11 418,06 418 417,98

XST_VR11 426,2 426,29 428,77

XTH_DU11 424,77 424,9 427,55

XUR_SK11 421,79 422,01 426,8

Original DACF procedure for 18.5.2025 (Backup DACF procedure – MEPSO IGMs not delivered)

Nodes 03:30 04:30 06:30

U P Q U P Q U P Q

YSTIP 1 446,79 47,16 1,41 447,3 48,48 1,33 431,24 45,01 5,54

YSK 5 1 447,31 118,46 30,08 447,79 116,96 31,26 427,6 80,72 22,46

YSK 41 448,07 108,58 24,6 448,56 107 25,72 429,49 90,26 15,8

YDUBRO1 448,72 33,07 4,04 449,24 31,62 4,3 432,73 27,73 5,45

YBITOL1 421 − 49,43 − 10,61 421 − 50,86 − 9,88 421 − 56,97 − 7,33

XCM_ST11 444,74 445,2 429,48

XFL_BI11 447,37 447,9 432,57

XST_VR11 447,81 448,39 432,28

XTH_DU11 448,93 449,51 433,89

XUR_SK11 425,78 447,33 446,84

Additional DACF procedure for 18.5.2025 (with MEPSO IGMs later delivered)

Nodes 03:30 04:30 06:30

U P  Q U P Q U P Q

YSTIP 1 445,8 104,99 4,56 446,43 103,91 4,76 433,13 73,85 1,96

YSK 5 1 447,57 104,69 34,25 448,21 102,08 34,71 436,08 78,8 28,72

YSK 41 448,05 109,55 29,49 448,7 106,39 29,97 436,48 82,31 24,52

YDUBRO1 448,2 0 0 448,85 0 0 436,07 0 0

YBITOL1 416 − 58,75 − 9,69 416 − 60,24 − 9,34 416 − 74,37 − 10,09

XCM_ST11 443,76 444,33 431,06

XFL_BI11 446,91 447,55 435,23

XST_VR11 446,55 447,25 433,2

XTH_DU11 448,4 449,08 436,43

XUR_SK11 400 400 400

Table 2.10: U, P, and Q values in 400 kV nodes in SN, CGM from the original DACF procedure, and the additional DACF procedure for 18 May 2025
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Delta values are shown in Table 2.11.

Δ(SN− DACF)

Nodes 03:30 04:30 06:30

U P  Q U P Q U P Q

YSTIP 1 − 21.37 − 0.64 8.39 − 21.61 − 14 7.9 − 2.89 − 38.88 − 7.41

YSK 5 1 − 25.63 − 4.7 − 3 − 25.89 − 17.32 − 4.32 − 0.91 − 68.2 − 28.4

YSK 41 − 26.14 − 0.48 − 2.62 − 26.43 − 11.58 − 3.34 − 3.15 − 75.64 − 24.22

YDUBRO1 − 24.74 7.19 4.69 − 25.1 5.78 5.69 − 5.91 − 17.57 − 13.13

YBITOL1 − 3 14.03 − 4.21 − 3 9.12 − 4.2 − 3 62.85 − 20.17

XCM_ST11 − 19.21 − 19.3 − 1.04

XFL_BI11 − 29.31 − 29.9 − 14.59

XST_VR11 − 21.61 − 22.1 − 3.51

XTH_DU11 − 24.16 − 24.61 − 6.34

XUR_SK11 − 3.99 − 25.32 − 20.04

Δ(SN− Backup)

Nodes 03:30 04:30 06:30

U P  Q U P Q U P Q

YSTIP 1 − 20.38 − 58.47 5.24 − 20.74 − 69.43 4.47 − 4.78 − 67.72 − 3.83

YSK 5 1 − 25.89 9.07 − 7.17 − 26.31 − 2.44 − 7.77 − 9.39 − 66.28 − 34.66

YSK 41 − 26.12 − 1.45 − 7.51 − 26.57 − 10.97 − 7.59 10.14 − 67.69 − 32.94

YDUBRO1 − 24.22 40.26 8.73 − 24.71 37.4 9.99 − 9.25 10.16 − 7.68

YBITOL1 2 23.35 − 5.13 2 18.5 − 4.74 2 80.25 − 17.41

XCM_ST11 − 18.23 − 18.43 − 2.62

XFL_BI11 − 28.85 − 29.55 17.25

XST_VR11 − 20.35 − 20.96 − 4.43

XTH_DU11 − 23.63 − 24.18 − 8.88

XUR_SK11 21.79 22.01 26.8

Δ(DACF− Backup)

Nodes 03:30 04:30 06:30

U P  Q U P Q U P Q

YSTIP 1 0.99 − 57.83 − 3.15 0.87 − 55.43 − 3.43 − 1.89 − 28.84 3.58

YSK 5 1 − 0.26 13.77 − 4.17 − 0.42 14.88 − 3.45 − 8.48 1.92 − 6.26

YSK 41 0.02 − 0.97 − 4.89 − 0.14 0.61 − 4.25 − 6.99 7.95 − 8.72

YDUBRO1 0.52 33.07 4.04 0.39 31.62 4.3 − 3.34 27.73 5.45

YBITOL1 5 9.32 − 0.92 5 9.38 − 0.54 5 17.4 2.76

XCM_ST11 0.98 0.87 − 1.58

XFL_BI11 0.46 0.35 − 2.66

XST_VR11 1.26 1.14 − 0.92

XTH_DU11 0.53 0.43 − 2.54

XUR_SK11 25.78 47.33 46.84

Table 2.11: Differences in U, P, and Q values in 400 kV nodes between SN, CGM from the original DACF procedure, and the additional DACF procedure for 18 May 2025.
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The results of the applied backup procedure (and 
corresponding delta between DACF and backup DACF 
procedure) are of acceptable quality. In comparison, the 
difference of around 20 kV between the SN and the DACF 
(applying regular and backup procedure) is significant. 

The reasons for deviation between SN and DACF proce-
dures warrant further investigation by MEPSO, as the 
values from the DACF procedure are closer to the real-
time situation during the incident.

Node XSK_UR11 is unpaired in the CGM for the additional 
DACF procedure for 18 May 2025 due to an incorrect 
representation in subsequently created MEPSO IGMs 
(listed as XUR_SK11 instead of XSK_UR11), which will be 
updated by MEPSO. 

2.1.4.4	 Coordinated Security Analysis

SCC has not yet fully implemented the CSA with all 
requirements according to Article 37(1)(b) of EU Regu-
lation 2019/943. Instead, SCC performs a legacy security 
analysis for its TSOs, including MEPSO. This relies on IGMs 
from the TSOs in the standard UCTE-DEF data exchange 
format. The CGMES-based processes are not yet live. 
After creating CGMs, SCC continues the DACF and IDCF 
procedure by conducting security analysis. The security 
analysis consists of a DACF and an IDCF. For every day, 24 
timestamps are considered, CGMs are generated, and 
N-X security analysis is performed. SCC performs secu-
rity analysis four times per day – once for the upcoming 
24 hours in the DACF procedure and three times for the 
upcoming eight hours within the IDCF process. 

In the DACF and IDCF processes during the N-X calcula-
tion, the following lists are used: 

»	Con list: Containing the contingencies detected by the 
TSOs based on CSAm Article 7 

»	Mon list: Containing all the elements that certain 
TSOs consider relevant for monitoring during security 
assessment in the DACF and IDCF processes, taking into 
account CSAm Article 15 (1)

These lists are not limited to elements and scenarios 
within the TSO’s grid, but may include neighbouring 
elements. Each TSO is responsible for maintaining its 
Con and Mon lists and announcing expected changes in 
advance. The lists are then merged. The N-X security anal-
ysis assesses ordinary and exceptional contingencies but 
does not include the combination of all multiple unre-
lated contingencies (N-2, N-3, etc.). These are considered 
“out-of-range” according to Article 7 CSAm. 

However, the Con list does not necessarily include only 
single outages; it may also contain combinations of 
outages of specific elements, allowing for the simulation 
of selected double or even triple outages, for example. 
In addition, scenarios involving the outages of entire 
busbar systems are also considered for some specific 
cases based on TSOs’ requests.

According to SCC’s regular procedures, all elements in the 
monitoring area that are (over)loaded above 90 % of the 
defined limits – either in the base case or following any 
contingency in the contingency area – are listed after the 
security analysis.

The N-X statistics report (DACF or IDCF security analysis 
results) delivered by SCC to its TSO service users consists 
of the following columns: 

»	Year, Month, Day: Date of DACF/IDCF procedure

»	Timestamp: In CEST

»	Critical Outage (CO) Name: The element whose outage 
is simulated as part of the contingency analysis

»	CB Unom (critical branch nominal voltage)

»	CB Name (critical branch name): The element being 
monitored for potential overload or violation of 
operational limits because of the simulated outage

»	Loading_BC: Loading of critical branch in base case [%]

»	Loading after outage [%]: Loading of critical branch 
after outage of contingency element in %.
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2.1.4.4.1	 Original DACF and IDCF Security Analysis Results for 18 May 2025

According to agreements on the provision of opera-
tional services, which are concluded among SCC and its 
service users, DACF CGMs and security analysis results for 
18 May 2025 were delivered to the MEPSO via SFTP server 

at 19:40 CEST on 17 May 2025. DACF security analysis 
results did not indicate a possible critical grid situation 
due to overloading in the affected area (Table 2.12).

N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 69.56 146.92

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 66.6 142.66

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 59.44 128.06

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 51.05 115.59

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 48.66 113.67

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 45.46 103.86

2025 5 18 23:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 37.34 102.01

2025 5 18 23:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 35.49 100.79

2025 5 18 22:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 26.98 99.95

2025 5 18 07:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 49.15 98.81

2025 5 18 08:30 TIE 400 kV Tirana 2 – Podgorica 2 220 OHL 220 kV Vau Dejes – Koplik 69.56 98.25

2025 5 18 22:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 40.46 97.87

2025 5 18 19:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 24.71 97.62

2025 5 18 18:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 18.45 96.23

2025 5 18 22:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 38.75 96.2

2025 5 18 19:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 40.77 95.97

2025 5 18 07:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 46.68 95.42

2025 5 18 08:30 TIE 400 kV Tirana 2 – Podgorica 2 220 TIE 220 kV Podgorica 1 – Koplik (AL) 66.6 94.76

2025 5 18 23:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 24.24 94.53

2025 5 18 17:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 19.27 93.81

2025 5 18 19:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 38.75 93.67

2025 5 18 21:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 23.77 93.31

2025 5 18 20:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Prilep 1 24.71 92.91

2025 5 18 23:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 33.21 91.68

2025 5 18 15:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 41.74 91.1

2025 5 18 15:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 40.78 90.65

Table 2.12: SCC’s original DACF security analysis results for MEPSO for 18 May 2025
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IDCF CGMs and security analysis results were delivered 
by SCC to MEPSO on 18  May  2025 at 00:25  CEST. The 
most recent N-X results relevant to this incident were 
calculated during the first IDCF process for 18 May 2025 
(performed for the period from 0:30 AM to 7:30 AM). 

IDCF security analysis results are presented below. As 
shown, there was no indication of a possible critical 
situation due to overloading in the affected area.

N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV HEC Globočica – Struga 18.16 103.62

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV Ohrid 1 – Struga 16.97 101.7

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV Ohrid 1 – Ohrid 2 16.78 100.45

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV HEC Globočica – Struga 18.16 100.19

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV Ohrid 2 – Resen 17.25 100.03

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV HEC Globočica – Struga 18.16 99.89

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV Bitola 4 – Resen 16.79 99.08

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV Ohrid 1 – Struga 16.97 98.19

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV Ohrid 1 – Struga 16.97 97.88

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV Ohrid 1 – Ohrid 2 16.78 96.87

2025 5 18 07:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 47.74 96.68

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV Ohrid 1 – Ohrid 2 16.78 96.56

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV Ohrid 2 – Resen 17.25 96.41

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV Ohrid 2 – Resen 17.25 96.11

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV Bitola 4 – Resen 16.79 95.43

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV Bitola 4 – Resen 16.79 95.12

2025 5 18 07:30 OHL 110 kV Bitola 1 – Sopotnica & OHL 110 kV HEC 
Vrutok – HEC Špilje

110 OHL 110 kV HEC Globočica – HEC Špilje 17.98 94.28

2025 5 18 07:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 45.23 93.31

2025 5 18 07:30 110 kV Vrutok busbar fault 110 OHL 110 kV HEC Globočica – HEC Špilje 17.98 91.29

2025 5 18 07:30 OHL 110 kV HEC Vrutok – HEC Špilje 110 OHL 110 kV HEC Globočica – HEC Špilje 17.98 91.02

Table 2.13: SCC’s original IDCF security analysis results for MEPSO for 18 May 2025

The MEPSO transmission system consists of 400 kV and 
110 kV components, as well as 400/110 kV transformers. 
The 220 kV voltage level is not part of MEPSO’s transmis-
sion infrastructure. However, within the results of the 
security analyses, certain monitored elements at the 
220 kV voltage level may appear (as indicated in the 
“CB Name” column). 

These elements are not under MEPSO’s ownership but 
rather belong to neighbouring TSOs. Nevertheless, MEPSO 
includes these elements in its Mon list and observes their 
potential overloading in the event of outages of relevant 
elements from the Con list. For example, the OHL 220 kV 
Vau Dejes–Koplik is an internal element of OST.

Although node voltages can be monitored at the 
request of the TSO, MEPSO made no such request. There-
fore, corresponding results for 18 May 2025 were not 
presented. Voltages are available in a separate file, 
which is not regularly delivered to TSOs within the DACF 
and IDCF procedures.
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2.1.4.4.2	 Additional DACF Security Analysis Results for 18 May 2025

As previously noted, to compare results between the 
original and regular DACF procedures (as if MEPSO IGMs 
were delivered in time) for 18 May 2025, SCC conducted 
additional DACF analysis for 18  May  2025, including 
subsequently created MEPSO DACF IGMs. 

Security analysis results from the additional DACF proce-
dure for 18 May 2025. are shown in Table 2.14.

N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 11:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 13.44 151.69

2025 5 18 11:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 12.94 151.55

2025 5 18 11:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 12.49 151.23

2025 5 18 09:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 17.07 150.15

2025 5 18 10:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 14.31 150.15

2025 5 18 09:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 17.09 149.97

2025 5 18 09:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 17.48 149.95

2025 5 18 10:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 13.79 149.95

2025 5 18 10:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 13.18 149.45

2025 5 18 08:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 20.34 148.74

2025 5 18 08:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 19.9 148.57

2025 5 18 08:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 19.37 148.11

2025 5 18 07:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 25.55 147.67

2025 5 18 23:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 27.25 147.28

2025 5 18 07:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 24.6 146.77

2025 5 18 23:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 24.87 144.96

2025 5 18 07:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 21.87 143.97

2025 5 18 22:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 27.9 141.17

2025 5 18 01:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 31.52 139.68

2025 5 18 06:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 24.8 139.17

2025 5 18 22:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 24.85 138.23

2025 5 18 06:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 23.63 138.05

2025 5 18 01:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 29.8 137.94
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N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 23:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 17.07 137.44

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 67.48 136.72

2025 5 18 05:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 27.58 135.1

2025 5 18 06:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 20.13 134.5

2025 5 18 05:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 26.13 133.66

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 64.62 132.63

2025 5 18 01:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 24.31 132.4

2025 5 18 02:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 29.56 132

2025 5 18 21:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 20.2 131.93

2025 5 18 03:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 27.9 130.67

2025 5 18 02:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 28.01 130.46

2025 5 18 04:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 27.11 130.42

2025 5 18 03:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 26.44 129.25

2025 5 18 21:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 17.3 129.17

2025 5 18 05:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 21.6 129.06

2025 5 18 04:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 25.66 129

2025 5 18 22:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 14.92 128.75

2025 5 18 02:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 23.14 125.51

2025 5 18 03:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 21.93 124.65

2025 5 18 04:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 21.16 124.44

2025 5 18 21:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 7.74 120.24

2025 5 18 08:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 57.62 119.01

2025 5 18 20:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 18.36 109.51

2025 5 18 19:30 OHL 110 kV HEC Vrutok – Polog & OHL 110 kV HEC 
Vrutok – Skopje 1

110 OHL 110 kV HEC Vrutok – Gostivar 46.64 106.72

2025 5 18 23:30 400 kV Bitola busbar fault 110 OHL 110 kV HEC Vrutok – HEC Špilje 56.21 106.64

2025 5 18 20:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 15.18 106.48

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 48.09 105.6

2025 5 18 22:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Ovče Pole – Štip 30.15 104.5



48  //  Grid Incident in North Macedonia on 18 May 2025  //  Factual Report

N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 20:30 OHL 110 kV HEC Vrutok – Polog & OHL 110 kV HEC 
Vrutok – Skopje 1

110 OHL 110 kV HEC Vrutok – Gostivar 44.64 104.02

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 45.61 103.46

2025 5 18 22:30 400 kV Skopje 4 busbar fault 400/110 TR 400/110 kV Štip 50.69 103.25

2025 5 18 19:30 400 kV Skopje 4 busbar fault 400/110 TR 400/110 kV Štip 50.47 100.88

2025 5 18 01:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Ovče Pole – Štip 23.29 100.68

2025 5 18 19:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 43.61 100.6

2025 5 18 23:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 37.89 99.41

2025 5 18 22:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Kriva Reka – Kumanovo 1 15.51 98.71

2025 5 18 19:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 41.55 98.42

2025 5 18 19:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Ovče Pole – Štip 27.23 98.38

2025 5 18 22:30 400 kV Bitola busbar fault 110 OHL 110 kV HEC Vrutok – HEC Špilje 50.14 98.25

2025 5 18 23:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 36.17 98.19

2025 5 18 22:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Veles – Ovče Pole 23.82 97.88

2025 5 18 21:30 400 kV Bitola busbar fault 110 OHL 110 kV HEC Vrutok – HEC Špilje 48.71 97.86

2025 5 18 01:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Veles – Ovče Pole 19.72 97.08

2025 5 18 08:30 TIE 400 kV Tirana 2 – Podgorica 2 220 OHL 220 kV Vau Dejes – Koplik 67.48 96.97

2025 5 18 20:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – TEC Oslomej 5.43 96.64

2025 5 18 01:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Kriva Reka – Kumanovo 1 8.79 95.51

2025 5 18 23:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Ovče Pole – Štip 28.68 94.99

2025 5 18 18:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 42.77 94.89

2025 5 18 22:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Podgorica 1 – Koplik (AL) 40.04 94.54

2025 5 18 19:30 400 kV Bitola busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 15.66 93.96

2025 5 18 08:30 TIE 400 kV Tirana 2 – Podgorica 2 220 TIE 220 kV Podgorica 1 – Koplik (AL) 64.62 93.51

2025 5 18 22:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 38.44 92.83

2025 5 18 23:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Kriva Reka – Kumanovo 1 17.97 92.77

2025 5 18 07:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 OHL 220 kV Vau Dejes – Koplik 47.03 92.68

2025 5 18 01:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Bitola 1 – Sopotnica 31.52 92.5

2025 5 18 19:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Veles – Ovče Pole 20.81 91.74
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N-X STATISTICS SORTED BY LOADING

Year Month Day Time 
stamp

CO Name CB Unom CB Name Loading_BC 
[%]

Loading after 
outage [%]

2025 5 18 19:30 400 kV Bitola busbar fault 110 OHL 110 kV Kičevo – Sopotnica 12.71 90.89

2025 5 18 01:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Kičevo – Sopotnica 29.8 90.62

2025 5 18 02:30 400 kV Skopje 4 busbar fault 110 OHL 110 kV Ovče Pole – Štip 21.88 90.62

2025 5 18 19:30 TIE 400 kV Peć 3 – Ribarevine & TIE 400 kV 
Tirana 2 – Podgorica 2

220 TIE 220 kV Koplik – Podgorica 1 (ME) 38.63 90.32

2025 5 18 18:30 400 kV Bitola busbar fault 110 OHL 110 kV HEC Vrutok – HEC Špilje 47.84 90.13

Table 2.14: SCC additional DACF security analysis results for MEPSO for 18 May 2025

The differences in DACF security analysis results between the original and additional processes are caused by the 
different topology status of OHL 110 kV Bitola 1–Prilep 1 in MEPSO IGMs (in subsequently created MEPSO DACF IGMs, 
this line is out of operation).

2.2	 Market Condition

Figure 2.35: Day-ahead market (DAM) prices for 18 May 2025

Figure 2.35 shows the day-ahead market (DAM) prices for 
North Macedonia (MK), Serbia (RS), and Bulgaria/Greece 
(BG/GR) for the period around 18 May 2025. The prices 
exhibit similar hourly trends across the three bidding 
zones, with slightly higher levels in the BG/GR area. 

During the early morning hours of 18 May, when the 
incident occurred, the prices remained stable and did not 
show any abrupt deviations, indicating that the market 
conditions were normal and that the event did not have 
an immediate impact on DAM prices.
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3	 SYSTEM CONDITIONS DURING  
THE INCIDENT

3.1	 Dynamic Behaviour of the System During the Incident

Subchapter 3.1 presents the dynamic behaviour of the 
system during the incident, covering all events that 
occurred between 02:26:58 and 04:49:45. Figure 3.1 
shows the topology of MEPSO’s transmission network. 
In the morning hours of 18 May 2025, high voltages in 
the North Macedonian 400 kV grid led to a series of volt-
age-related outages, resulting in the disconnection of 
the 110 kV system from the 400 kV transmission network. 
At the time of the incident, the generation connected to 
the 110 kV network, including thermal power plant (TPP) 

Bitola Block 1 (140 MW), hydro power plant (HPP) Špilje 
(6 MW), wind power plant (WPP) Bogdanci (25 MW), and 
WPP Dren (10 MW) (in total 58 % of the generation), was 
disconnected due to the voltage collapse on the 110 kV 
system. All load on the 110 kV (around 485 MW) was also 
disconnected. On the 400 kV network, TPP Bitola Block 
3 (132 MW) remained in operation and continuously 
supplied power throughout the incident, as the 400 kV 
transmission system preserved voltage and dynamic 
stability throughout the entire incident.

Figure 3.1: Topology of the North Macedonian transmission network
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Despite the measures applied the week before the inci-
dent in the MEPSO grid (see the re-adjustment of voltage 
protection on the 400 kV transformers in Chapter 2.1.1.2), 
the nighttime voltage levels continued to exceed the 

overvoltage protection threshold. As a result, the 400 kV 
transformers frequently tripped due to the absence of 
reactive power consumption and the low energy transits 
through the transmission lines. 

3.1.1	 Voltage Stability and Reactive Power Control

A.	�Requirements for Generators on Voltage Stability and Reactive Power Control

Voltage stability and reactive power control are essen-
tial functions for both synchronous generation units and 
power park modules to ensure secure system operation 
and maintain voltage profiles within permissible limits 
under varying grid conditions. Article 126 of the Trans-
mission Grid Code specifies the permissible voltage 
deviation ranges applicable during normal operating 
conditions and following contingency events. These 
voltage ranges are applicable for all power-generating 
modules (PGMs) and are aligned with requirements for 
generators (RfG).

Voltage Level Voltage Intervals 
Under Normal 
Conditions [kV]

Short-Term 
Intervals of 
Extremely Low 
Voltages in 
Disturbance 
Regimes [kV]

Short-Term 
Intervals of 
Extremely 
High Voltages 
in Disturbance 
Regimes [kV]

unlimited 60 minutes 60 minutes

110 99.0 – 123.0 93.5 – 99.0 123.0 – 126.5

400 360.0 – 420.0 340.0 – 360.0 420.0 – 440.0

Table 3.1: Allowed voltage intervals in the transmission system according to 
Article 126 of the MEPSO Grid Code

XIII.2.4 and XIII.3.2 in Appendix 3 of the MEPSO Grid Code 
address voltage stability and reactive power control, 
respectively, for synchronous generators and power park 
modules. MEPSO defines the reactive power capability 
profile (U-Q/Pmax) that synchronous power generating 
modules (SPGMs) must follow at maximum capacity, 
taking into account economic and technical factors. 
Power transformers must be equipped with tap changers 
compatible with the generator’s regulation range and 
step size. SPGMs must operate anywhere within their 
P-Q/Pmax diagram in response to MEPSO’s reactive power 
control commands. New online reactive power setpoints 
issued by MEPSO must be implemented at the connection 
point within one minute. Each generating unit must fulfil 
a minimum reactive power capability at the connection 
point, as specified by MEPSO (Figure 15), with flexibility 
for additional requirements, if needed. Generators must 
be technically able to support voltage setpoints at speci-
fied network points as determined by MEPSO. 

Even when operating below maximum active power, 
synchronous units must maintain reactive power capa-
bilities according to their P-Q capability curve, consid-
ering auxiliary loads and transformer losses. MEPSO may 
define control based on:

»	Power factor (cos φ)

»	Reactive power injection (Q in Mvar)

»	Voltage range (U in kV)

Reactive power setpoints can be contractually defined 
or specified online, depending on network needs. 
Generating modules must remain connected and oper-
ational within the defined voltage ranges at the point 
of connection (expressed in p.u.), in accordance with the 
specified time frames. Automatic disconnection due to 
voltage deviations is prohibited within the permissible 
voltage range and duration as defined. MEPSO may 
impose shorter voltage ride-through times when there is 
a combination of voltage and frequency deviations (e. g. 
undervoltage + overfrequency).

Both Q/Pmax and voltage deviation ranges are in compli-
ance with RfG requirements.

Figure 3.2: Requirement for reactive power control U = f(Q/Pmax for 400 kV and 
110 kV)

As for the requirements applicable to power plant 
modules (PPMs), these are specified in the following: 
Proposed U-Q/Pmax characteristic of an energy park module 
connected to 110 kV
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Both Q/Pmax and voltage deviation ranges are in compli-
ance with RfG requirements. Regarding the requirements 
for reactive power when the active power capacity is 
below its maximum value, the applicable provisions are 
specified in Appendix 3, Section XIII.3.2. This requirement 
aligns with RfG requirements.

PPMs must be capable of operating in one of the following 
modes:

»	Voltage control

»	Reactive power control

»	Power factor control

The slope range is between 2 % and 7 %, with step adjust-
ments of up to 0.5 %. Reactive power output is zero when 
the grid voltage matches the setpoint.

The voltage setpoint can be adjusted with or without 
a dead band. The dead band can be set between 0 % 
and ±5 % of the reference voltage (1 p.u.) in steps not 
exceeding 0.5 %.

After a step change in voltage, the module must reach 
90 % of the reactive power change within five seconds. 
It must stabilise within 60 seconds, with a steady-state 
tolerance of ±5 % of maximum reactive power.

The energy park module can regulate the voltage at the 
connection point by exchanging reactive power with the 
grid. The set voltage range is 0.95 to 1.05 p.u., with steps 
not exceeding 0.01 p.u. 

The module must allow reactive power to be set 
anywhere within its range. Adjustment steps should not 
exceed 5 MVAr or 5 % of total reactive power (whichever 
is smaller).

Reactive power accuracy at the connection point must be 
within ±5 MVAr or ±5 % of total reactive power (which-
ever is smaller).

MEPSO defines target power factor, tolerance, and 
response time following active power changes. MEPSO 
and the PPM owner must agree on which of the three 
control modes will be applied and what additional 
equipment is needed for remote control. MEPSO speci-
fies whether active or reactive power contribution takes 
priority during fault ride-through scenarios. If active 
power has priority, this must be implemented within 
150 ms of fault initiation.

If required by MEPSO, the PPM must contribute to power 
oscillation damping. Voltage and reactive power control 
systems shall not negatively impact the damping 
function.
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Figure 3.3: Proposed U-Q/Pmax characteristic of an energy park module 
connected to 110 kV and 400 kV

Figure 3.4: Reactive power capability below maximum power applicable 
to PPMs



A.	�Provision of Reactive Power on the Day of the Incident by Generators

Figure 3.5 shows the reactive power absorption and generation by generators on the day of the incident.

Figure 3.5: Reactive power absorption and generation by generators on 18 May 2025

Although the thermal generating units are technically 
specified to provide reactive power support in accord-
ance with MEPSO’s requirements and the Transmission 
Grid Code, their actual capability is constrained by 
age-related technical limitations and degradation of 
excitation and control systems, which restrict their effec-
tive reactive power range.

Table 3.2 shows the reactive power compensation meas-
ures that were active prior to the blackout.

Generator R+ (MVAr) R− (MVAr) Direction Voltage 
Level (kV)

TPP Bitola, Block 3 0 6.6 Absorption 400

TPP Bitola, Block 1 0 2.2 Absorption 110 

WPP Bogdanci 0.12 0 Injection 110

WPP Demir Kapija 3.3 0 Injection 110

HPP Špilje 0 0.25 Absorption 110

Table 3.2: Reactive power that was active prior to the blackout at 5:00 AM
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3.1.2	 Evolution of the Incident

In the morning of 18 May 2025, between 02:26 and 
02:58, high voltages caused TR2 in Bitola and TR2 in 
Skopje  5 to disconnect from the grid. At 04:06, the 
voltage situation worsened, leading to the outage of 
the 400/110 kV transformer in Štip. To stabilise the situ-
ation, an attempt was made to connect the transformer 
in Skopje 5, and a request was made to synchronise two 
generators in HPP Vrutok and HPP Tikvesh. 

However, due to the outage of the last remaining 
400/110 kV transformer (TR2 in Skopje 4) at 04:59, the 
generators from the mentioned HPPs were not synchro-
nised in time.

The main outages are listed in Table 3.3.

No. Element Disconnection Connection Event Description

0 447(OHL) SS Bitola 2–SS Skopje 4 400 kV 16.05.2025 22:46 18.05.2025 08:48 Corrective 
measure

The OHL was disconnected as a precaution to 
reduce the injection of reactive power and 
keep system voltages lower.

1 TR2 SS Skopje 5 400/110 kV 18.05.2025 02:26 18.05.2025 02:50 Outage High voltage outage

2 TR2 SS Bitola 2 400/110 kV 18.05.2025 02:26 18.05.2025 02:49 Outage High voltage outage

3 TR2 SS Bitola 2 400/110 kV 18.05.2025 02:59 18.05.2025 06:27 Outage High voltage outage

4 TR1 SS Skopje 1, 5 400/110 kV 18.05.2025 03:35 18.05.2025 07:38 Outage High voltage outage

5 TR1 SS Štip 1 400/110 kV 18.05.2025 04:06 18.05.2025 07:47 Outage High voltage outage

6 TR2 SS Skopje 4 400/110 kV 18.05.2025 04:59 18.05.2025 06:49 Outage High voltage outage

7 172 (OHL) SS Kratovo–SS Palanka 110 kV 18.05.2025 04:59 18.05.2025 07:23 Outage SS Palanka was energised, supplied by 
an island operation from the Bulgarian 
transmission grid side. 

8 Block 1,–TPP Bitola, 110/15.7 kV 18.05.2025 04:59 18.05.2025 19:47 Outage Outage at Block 1 in TPP Bitola due to 
generator protection

9 423(OHL) SS Štip 1–SS Vranje 4 400 kV 18.05.2025 06:05 18.05.2025 10:24 Corrective 
measure

Controlled disconnection for voltage 
stabilisation during restoration

10 420/1 SS Skopje 5–SS Uroshevac 400 kV 18.05.2025 06:14 18.05.2025 07:37 Corrective 
measure

Controlled disconnection for voltage 
stabilisation during restoration

11 447 SS Bitola 2–SS Skopje 4 400 kV 18.05.2025 22:00 19.05.2025 10:47 Corrective 
measure

Disconnection due to high voltages.

Table 3.3: Chronology of outages and contingencies on 18 May 2025, in CEST (UTC + 2)

The voltage on all available busbars is shown in 
Figure 3.6 for the period from 17 May 2025 12:00 to 
18  May  2025 12:00. The time resolution of all plots 
within this chapter is 10 min. Figure 3.7 shows the same 
quantities in a zoomed-in version. These plots show that 
the voltage limit of 440 kV was already exceeded around 
01:30 CEST and consistently stayed above this limit at 
all substations from 02:00 CEST on. The reason for the 
apparent zigzag behaviour (repetitive up and down) of 
the 400 kV voltages is currently unknown, but may be 
caused by additional switching actions (manual, auto-
matic, or outages) that impacted voltage. All busbars 
showed a steady increase in voltage, which ultimately 
led to the outage of all 400/110 kV transformers until 
04:59  CEST. At this point, the entire 110 kV grid was 
connected only to Bulgaria via the Kriva Palanka–Skaka-
vica line. The inability to maintain voltage in the 110 kV 
grid (overvoltage situation), resulted in the outage of 
all active generations units connected to the 110 kV grid 
during that period. 

The entire 110 kV grid remained without voltage; the 
delivery of electricity to all 110 kV nodes was interrupted, 
except for SS Kriva Palanka, which was powered via the 
110 kV line SS Kriva Palanka–SS Skakavica.

Whereas reactive power on the 400 kV lines stayed 
mostly unaffected (Figure 3.10)during the increase in 
voltages, the active power on the 400 kV lines decreased 
successively (Figure 3.8 and Figure 3.9). After the tripping 
of all 400/110 kV transformers in the MEPSO transmission 
system at 04:59 CEST, all 400 kV OHLs remained in normal 
operating (on-load) condition, except for the internal 
400 kV line Bitola 2–Skopje 4, which had been previously 
switched off as a precautionary corrective measure. This 
line is routinely switched off during nighttime hours 
to reduce voltage levels in the 400 kV network. Transit 
via the internal and interconnecting lines continued, 
and Block 3 of the Bitola power plant supplied power 
without interruption.
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Generator R+ (MVAr) R− (MVAr) Direction Voltage Level (kV)

TPP Bitola, Block 3 0 6.6 Absorption 400

TPP Bitola, Block 1 0 2.2 Absorption 110 

WPP Bogdanci 0.12 0 Injection 110

WPP Demir Kapija 3.3 0 Injection 110

HPP Špilje 0 0.25 Absorption 110

Table 3.4: Reactive power that was active prior to the blackout at 5:00 AM

Figure 3.6: Voltage of 400 kV busbars over the course of 24 hours

Figure 3.7: Voltage of 400 kV busbars over the course of five hours
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Figure 3.8: Active power of active 400 kV lines over the course of 24 hours

Figure 3.9: Active power of active 400 kV lines over the course of five hours 
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Figure 3.10: Reactive power of active 400 kV lines over the course of five hours

The following figures show the active and reactive power 
flows on the day of the incident at the interconnectors of 
MEPSO with neighbouring TSOs:

»	R denotes reactive power; “–” indicates export (output) 
and “+” indicates import (input). 

»	The magenta bars indicate the amount of reactive 
power exported from the system, while the green bars 
represent the reactive power imported into the system.

Figure 3.11: Hourly reactive power flow on the 400 kV OHL Štip–Vranje (Serbia) (18 May 2025)
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During 01:00 – 07:00 CEST, a reactive power flow R+ ≈ 
60 MVAr on the 400 kV OHL Vranje–Štip is observed while 
active power is low. 

This MVAr import at Štip contributed to a voltage rise at 
the Štip 400 kV bus (and along the corridor). 

Figure 3.12: Hourly active power flow on the 400 kV OHL Štip–Vranje (Serbia) (18 May 2025)

Around 05:00  CEST, when the incident occurred, the 
active power flow was near zero, indicating minimal 
exchange with EMS at that moment. 

After the incident, a significant import from Serbia devel-
oped during the day, peaking in the afternoon.

Figure 3.13: Hourly reactive power flow on the 400 kV OHL Štip–Červena Mogila (Bulgaria) (18 May 2025)

During the night and early morning hours, dominant R− 
(reactive power export) caused a slight voltage decrease 
or stabilisation at the exporting side (mainly Štip), while 

at around 06:00 CEST, with P ≈ 0 and Q ≈ 0, a voltage rise 
was likely due to the line’s capacitive charging.
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Figure 3.14: Hourly active power flow on the 400 kV OHL Štip–Červena Mogila (Bulgaria) (18 May 2025)

Prior to and around 05:00 CEST, the exchange with ESO 
(Bulgaria) was negligible. Later that day, moderate 
import toward North Macedonia appeared, while limited 

export occurred in the evening, showing a stable but low 
interaction level on this border.

Figure 3.15: Hourly reactive power flow on the 400 kV OHL Dubrovo–Thessaloniki (Greece) (18 May 2025)

During the night and early morning hours (01:00 –  
07:00  CEST), there was low active power (P) and 
moderate reactive export (R– ≈ 40–70 MVAr). The 

continuous export of reactive power tends to reduce 
voltage on the Macedonian (Dubrovo) side, while 
supporting slightly higher voltages on the Greek side.
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Figure 3.16: Hourly active power flow on the 400 kV OHL Dubrovo–Thessaloniki (Greece) (18 May 2025)

During the early morning (around 05:00 CEST), the flow 
was low and directed towards Greece. Following the 
incident, exports increased sharply between 08:00 and 

10:00 CEST, before reversing to imports later, illustrating 
dynamic regional adjustments.

Figure 3.17: Hourly reactive power flow on the 400 kV OHL Bitola 2–Meliti (Greece) (18 May 2025)

During the night and early morning hours (01:00 –  
07:00 CEST), R– ≈100–120 MVAr was measured with low 
impact on active power; the voltage tends to drop at 
Bitola 2 (export side), while Meliti has a neutral/slightly 
higher voltage value.
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Figure 3.18: Hourly active power flow on the 400 kV OHL Bitola–Meliti (Greece) (18 May 2025)

At the time of the incident (05:00 CEST), the flow was small and stable.

Figure 3.19: Hourly reactive power flow on the 400 kV OHL Skopje 5–Uroševac (KOSTT) (18 May 2025)

8	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

In the night and early morning hours (01:00 – 07:00 CEST), 
low power flows (below 15 Mvars, small R−) were 
measured. 

Minor reactive exports from MK will affect a slight voltage 
decrease/stabilisation at Skopje  5, with a neutral to 
slightly higher voltage value on the Kosovo8 side.
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Figure 3.20: Hourly active power flow on the 400 kV OHL Skopje 5–Uroševac (KOSTT) (18 May 2025)

At around 05:00 CEST, the power flow was relatively 
stable, followed by a pronounced export peak around 
09:00 – 10:00 CEST. Later, imports prevailed, showing 
post-event stabilisation and gradual recovery of the 
regional power balance.
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3.2	 Performance of the Protection System

3.2.1	 MEPSO Protection Philosophy 

During the night of 18 May 2025, high voltages occurred 
on the 400 kV transmission grid of North Macedonia. 
MEPSO’s protection philosophy for the 400 kV to 110 kV 
power transformers includes overvoltage protection. It 
should be noted that overvoltage protection for power 

transformers is not a standard protection function in the 
protection philosophy of TSOs. The inclusion of over-
voltage protection in the protection philosophy indicates 
the specific need to protect the assets and grid from high 
voltage occurrences in the affected area. 

3.2.1.1	 400 kV OHTL Bays 

Two parallel protection systems are implemented on 
400 kV OHTLs, providing functions such as distance 
protection, differential protection, overcurrent protec-
tion, earth fault protection, switch on to fault protection 

(SOTF), current overload protection, and single-pole 
automatic reclosing. Additionally, on interconnecting 
transmission lines, overfrequency and underfrequency 
protection are also activated.

3.2.1.2	 110 kV OHTL bays 

On 110 kV OHTLs, one protection system is implemented, 
providing functions such as distance protection, differ-
ential protection (for short and radial lines), overcurrent 

protection, earth fault protection, SOTF, current overload 
protection, and single-pole automatic reclosing. 

3.2.1.3	 110 kV Coupler Bay 

Overcurrent protection is implemented as one of the 
fundamental protection concepts applied in MEPSO’s 
transmission network.

For 400 kV and 110 kV bus coupler bays, overcurrent 
protection is installed but not active in normal operation. 

The scheme is intended to be used only during system 
reconfiguration or transfer operations.

This arrangement ensures system flexibility while main-
taining protection coverage in case the coupler bay 
becomes part of an operational circuit.

3.2.1.4	 Busbar Protection 

Busbar differential protection is implemented on all 
400 kV and 110 kV substations operated by MEPSO. The 
protection continuously compares the currents entering 
and leaving the busbar section, enabling rapid detection 
and isolation of internal bus faults.

This selective and fast-acting scheme ensures high 
reliability and minimises the impact of faults on the 
remaining parts of the transmission network. Backup 
overcurrent and breaker failure protections are also 
applied to provide redundancy and operational security.

3.2.1.5	 400/110 kV Power Transformer

The following protection and monitoring systems are 
implemented: transformer differential protection, 
distance protection on both the 400 kV and 110 kV sides, 
overcurrent and earth fault protection on both 400 kV 

and 110 kV, thermal overload, current overload, over-
voltage protection, as well as Buchholz and contact 
thermometers for both windings and oil.
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ID Type Of 
Event

Substation Local Time Threshold 9 U> or I> t 
[s]

U or I at the time of 
tripping

1 Trip Bitola 2 TR2 18/05/2025 02:26:49 441.0 kV ± 0.5 % 5 440.79 kV

2 Trip Skopje 5 TR2 18/05/2025 02:26:58 449.6 kV ± 0.5 % 5 449.16 kV

1→ 3 Manual_ON Bitola 2 TR2 18/05/2025 02:49:37 Device was manually re-energised 

2 → 4 Manual_ON Skopje 5 TR2 18/05/2025 02:51:55 Device was manually re-energised 

3 Trip Bitola 2 TR2 18/05/2025 02:58:41 441,0 kV ± 0.5 % 5 439.40 kV

4 Trip Skopje 5 TR2 18/05/2025 03:34:52 449.6 kV ± 0.5 % 5 448.77 kV

5 Trip Štip TR1 18/05/2025 04:05:50 449.2 kV ± 0.5 % 5 448.58 kV

6 Trip Skopje 4 TR2 18/05/2025 04:59:45 449.6 kV ± 0.5 % 5 449.04 kV

7 Trip SS Kratova – SS Palangka 18/05/2025 05:00 10 640 A 20 The exact value at the 
moment of tripping is 
unknown.

8 Trip Bitola 1 18/05/2025 04:59:45 Protection settings are not 
available

The exact value at the 
moment of tripping is 
unknown.

→End Manual_OFF Štip 1 – Vranje 1 (Mepso-EMS) 18/05/2025 06:05 Line was manually switched off

→ End Manual_OFF Skopje 5 – Uroševac 
(Mepso-Kos)

18/05/2025 06:14 Line was manually switched off

3 → End Manual_ON Bitola 2 TR2 18/05/2025 06:27 Device was manually re-energised 

6 → 9 Manual_ON Skopje 4 TR2 18/05/2025 06:45:59 Device was manually re-energised 

9 Trip Skopje 4 TR2 18/05/2025 06:51:31 449.6 kV ± 0.5 % 5 448.477 kV

9 → End Manual_ON Skopje 4 TR2 18/05/2025 07:04:48 Device was manually re-energised 

7 → End Manual_ON SS Kratova – SS Palangka 18/05/2025 07:23 Device was manually re-energised 

4 → End Manual_ON Skopje 5 TR2 18/05/2025 07:37.58 Device was manually re-energised 

5 → End Manual_ON Štip TR1 18/05/2025 07:47 Device was manually re-energised 

8 → End Manual_ON Bitola 1 18/05/2025 19:47 Device was manually re-energised 

Table 3.5: Performance of the protection system in the sequence of events

3.2.2	 Outages During the Incident

General remarks

9	 The threshold refers to the RMS value of a line voltage or phase currents. 

10	 We do not have detailed information on the exact time of the OHL trip. 

»	Table 3.5 shows a simplified view of the sequence of 
events viewed by the protection system. Not every trip 
is listed in Table 3.5. The details are described in the 
paragraphs below.

»	This chapter is written with the collected information. 
Due to the limited number of fault registrations 
available, we combined data from different sources, 
such as Comtrade files, event logs, measurements 
from SCADA, and measurements of energy transfer via 
lines. Without detailed registration from the protection 
device, it is impossible to determine the actual electrical 
parameters at the moment the fault was detected or at 
the moment of tripping.

»	The relay at Skopje 5 is set to trip if the root mean 
square (RMS) value of any one of the three line 
voltages exceeds the threshold for 5 s. The threshold is 
the same for all three line voltages. This is a common 
way to configure overvoltage/overcurrent protection 
functions.

»	Electronic protection relays have a typical accuracy of 
±0.5 % × U>threshold. For a threshold of 449.6 kV/449.2 kV, 
this corresponds to a possible deviation of 2.248 kV/ 
2.205 kV in the operation of the overvoltage protection. 
This means that if the threshold is 449.6 kV, the trip 
might occur anywhere between 447.35 kV and 
451.84 kV.

4:59:45 
moment of 
complete 
separation 
between 
400 kv and 
110 kV grid
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»	A fault recording has a pre-trigger recording that 
allows us to see the electrical parameters before the 
fault conditions. For a timing setting of 5 s, a pre-fault 
registration of > 5 s is needed to see the electrical 
parameters before the fault. This was not the case for 
all the fault records available in this analysis.

»	Voltage asymmetry occurs when the effective 
magnitudes of the three phases or the phase angles 
between them are uneven. This is common in power 
transmission systems and can be caused by factors such 
as the physical construction of the power system and 
the instantaneous load.

3.2.2.1	 Outage ID 1 and Outage ID 3: 400/110 kV Transformer in TS Bitola 2

SS Bitola  2 has two 400 kV/110 kV transformers. TR1 
was out of service, and only TR2 was in operation. TR2 
is protected against overvoltage with an overvoltage 
relay, which was set to 441 kV for tripping the device. 
The 400 kV transmission line from Bitola 2 to Skopje 4 
was disconnected at 22:46 on 17 May 2025. This line is 
regularly put out of service during periods of low load, 
e. g. nighttime, to prevent voltage from rising.

At 02:26:49, the voltage rose above the threshold, and 
TR2 was disconnected with the activation of the over-
voltage relay (Outage ID 1). The recorded value was 
440.79 kV, as shown in the SCADA extract.

# Date Time Substation Voltage level Bay Device Signal Description

955 18-05-2025 02:26:44.078* Bitola 2 400 kV B03 TR2 F1 RET Overvoltage protection START degree1

954* 18-05-2025 02:26:44.083* Bitola 2 400 kV B03 TR2 A1 REC Main protection 1 – excitation

953* 18-05-2025 02:26:46.047* Bitola 2 400 kV B03 TR2 A1 REC Voltage U12

952* 18-05-2025 02:26:49.079* Bitola 2 400 kV B03 TR2 F1 RET Surge protection trip grade 1

951* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip (general trip) LV

950* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip (general trip) L1 LV

949* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip L2 LV

948* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip L3 LV

947* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip

946* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip L1

945* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip L2

944* 18-05-2025 02:26:49.081* Bitola 2 400 kV B03 TR2 F1 RET General trip L3

931* 18-05-2025 02:26:49.084* Bitola 2 400 kV B03 TR2 A1 REC  Main protection 1 – Trip   

943* 18-05-2025 02:26:49.138* Bitola 2 400 kV B03 TR2 Q0 Status of the device

Table 3.6: Event logs for TS Bitola 2 at Outage ID 1 
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Event Value Logical Name Index Object text

Start AA1C1Q03POV2PTOV1 10 Overvoltage protection pickup step1

Alarm AA1C1Q03GS97 15 Protection main 1 start

Alarm 440.789 AA1C1Q03M02V1 16 Voltage U12

Start AA1C1Q03POV2PTOV1 18 Overvoltage protection trip step1

Start AA1C1Q03PSMPPTRC3 10 General trip LV

Start AA1C1Q03PSMPPTRC3 11 General trip L1 LV

Start AA1C1Q03PSMPPTRC3 12 General trip L2 LV

Start AA1C1Q03PSMPPTRC3 13 General trip L3 LV

Start AA1C1Q03PSMPPTRC1 10 General trip

Start AA1C1Q03PSMPPTRC1 11 General trip L1

Start AA1C1Q03PSMPPTRC1 12 General trip L2

Start AA1C1Q03PSMPPTRC1 13 General trip L3

Alarm AA1C1Q03GS97 16 Protection main 1 trip

Off AA1C1Q03Q0 10 Position indication

Table 3.7: Information from the SCADA at Outage ID1

The protection relay recorded the electrical parameters at the exact moment of the trip (02:26:48.979). The values of 
the phase voltages are shown here.

RMS  
UPhN [kV]

L1 253.53

L2 253.69

L3 251.79

Table 3.8: UphN voltages seen by the relay at the moment of Outage ID 1

The registered phase voltages, corresponding to line volt-
ages of 439.40 kV, are consistent with the U>threshold of 
441.0 kV ± 0.5 %.

Shortly thereafter, voltage levels decreased, as shown 
in the SCADA extract, to a range of 435 – 439.7 kV. This 
allowed the reconnection of the transformer, which took 
place at 02:49:37.

# Date Time Substation Voltage level Bay Device Signal Description 

918 18-05-2025 02:47:46.368 * Bitola 2 400 kV B03 TR2 A1 REC Voltage U12

917 18-05-2025 02:49:26.370 * Bitola 2 400 kV B03 TR2 A1 REC Voltage U31

916 18-05-2025 02:49:35.696 * Bitola 2 400 kV B03 TR2 Q0

915 18-05-2025 02:49:37.791 * Bitola 2 400 kV B03 TR2 Q0

912* 18-05-2025 02:49:37.959 * Bitola 2 400 kV B03 TR2 A1 REC Main protection 2 – excitation

913* 18-05-2025 02:49:37.962 * Bitola 2 400 kV B03 TR2 A1 REC Main protection 1 – excitation

914 18-05-2025 02:49:37.964 * Bitola 2 400 kV B03 TR2 Q0 Status of the device

911* 18-05-2025 02:49:38.045 * Bitola 2 400 kV B03 TR2 Q0 Unwound spring

910 18-05-2025 02:49:40.254 * Bitola 2 400 kV B03 TR2 A1 REC Main protection 1 – excitation

909 18-05-2025 02:49:40.265 * Bitola 2 400 kV B03 TR2 A1 REC Main protection 2 – excitation

Table 3.9: Event logs for TS Bitola 2 at the moment of the first re-energisation
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Event Value Locigal Name Index Object text

Warning 439.72 AA1C1Q03M02V1 16 Voltage U12

Normal 434.98 AA1C1Q03M02V1 18 Voltage U31

Selected AA1C1Q03Q0 12 Breaker Q0 close select command

Executed AA1C1Q03Q0 14 Breaker Q0 close execute command

Alarm AA1C1Q03GS97 17 Protection main 2 start

Alarm AA1C1Q03GS97 15 Protection main 1 start

On AA1C1Q03Q0 10 Position indication

Alarm AA1C1Q03GS95 26 Spring not charged

Normal AA1C1Q03GS97 15 Protection main 1 start

Normal AA1C1Q03GS97 17 Protection main 2 start

Table 3.10: Values from SCADA for TS Bitola 2 at the moment of the first re-energisation

However, voltage increased again, which resulted in an 
activation of the overvoltage relay and another discon-
nection of the transformer at 02:58:41. The recorded 
voltage values are shown in the following SCADA extract. 
The higher value is 440.65 kV. This time, the transformer 
remained disconnected, thereby isolating 400 kV and 
110 kV at SS Bitola 2 for the rest of the event until the final 
restoration.

The protection relay made a recording of the elec-
trical parameters at the exact moment of the trip 
(02:58:41.333). The values of the phase voltages are 
shown in the following table.

RMS  
UPhN [kV]

L1 253.90

L2 254.23

L3 252.20

Table 3.11: UphN voltages seen by the relay at the moment of Outage ID 3
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During the given period, the voltage of SS Meliti on the Greek grid, which is connected directly to Bitola 2 with a 400 kV 
transmission line, ranged between 428 kV and 431.8 kV.

# Date Time Substation Voltage level Bay Device Signal Description 

894 18-05-2025 02:58:36.426 * Bitola 2 400 kV B03 TR2 F1 RET Overvoltage protection START degree1

893* 18-05-2025 02:58:36.433 * Bitola 2 400 kV B03 TR2 A1 REC Main protection 1 – BUBUDA

892* 18-05-2025 02:58:36.779 * Bitola 2 400 kV B03 TR2 A1 REC Voltage U12

891* 18-05-2025 02:58:41.433 * Bitola 2 400 kV B03 TR2 F1 RET Surge protection trip grade 1

890* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip (general trip) LV

889* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip (general trip) L1 LV

888* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip L2 LV

887* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip L3 LV

886* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip

885* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip L1

884* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip L2

883* 18-05-2025 02:58:41.435 * Bitola 2 400 kV B03 TR2 F1 RET General trip L3

870* 18-05-2025 02:58:41.440 * Bitola 2 400 kV B03 TR2 A1 REC Chapter 1 – EXCLUSION

880* 18-05-2025 02:58:41.492 * Bitola 2 400 kV B03 TR2 Q0 Status of the device

882 18-05-2025 02:58:41.497 * Bitola 2 400 kV B03 TR2 F1 RET Overvoltage protection START degree1

Table 3.12: Event logs for TS Bitola 2 at Outage ID 3

Event Value Locigal Name Index Object text

Alarm 440.120 AA1C1Q03M02V1 16 Voltage U12

Warning 439.915 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.231 AA1C1Q03M02V1 16 Voltage U12

Warning 439.803 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.653 AA1C1Q03M02V1 16 Voltage U12

Warning 439.391 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.631 AA1C1Q03M02V1 16 Voltage U12

Warning 439.781 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.598 AA1C1Q03M02V1 16 Voltage U12

Warning 439.819 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.382 AA1C1Q03M02V1 16 Voltage U12

Warning 439.911 AA1C1Q03M02V1 16 Voltage U12

Alarm 440.108 AA1C1Q03M02V1 16 Voltage U12

Warning 439.931 AA1C1Q03M02V1 16 Voltage U12

Table 3.13: Values from the SCADA for TS Bitola 2 at Outage ID3 
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Voltage at SS Bitola  2 dropped to around 429 kV at 
06:26 (shown in the following SCADA extract). The 
400 kV/110 kV TR2 of Bitola 2 was reconnected success-
fully at 06:27:35. 

Bitola 2 was the first substation to be reconnected to the 
110 kV, facilitating the resumption of the load supply and 
ending the blackout.

# Date Time Substation Voltage level Bay Device Signal Description Event Value

672* 18-05-2025 06:27:25.864 * Bitola 2 110 kV A15 TR2 A1 REC Voltage difference – 
outside permissible 
limits

Alarm

673* 18-05-2025 06:27:25.864 * Bitola 2 110 kV A15 TR2 A1 REC Voltage difference – 
outside permissible 
limits

Alarm

674 18-05-2025 06:27:25.714 * Bitola 2 400 kV B03 TR2 Q0 Executed

675 18-05-2025 06:27:24.262 * Bitola 2 400 kV B03 TR2 Q0 Selecter

676 18-05-2025 06:26:36.360 * Bitola 2 400 kV B07 DUBROVO F1 REL SDDRFUF1 General 
start of function

Reset

677 18-05-2025 06:26:37.078 * Bitola 2 400 kV B08 MELITI A1 REC Voltage U31 Normal 429.178

Table 3.14: Event logs for TS Bitola 2 at the moment of the finale re-energisation

The voltages remained high – close to 430 kV but below the threshold – as shown in the following SCADA extract, which 
presents recordings in the first couple of minutes immediately after the reconnection.

# Date Time Substation Voltage level Bay Device Signal Description Event Value

634 18-05-2025 06:36:49.986 * Bitola 2 400 kV B08 MELITI A1 REC Voltage U31 Warning 430.502

635 18-05-2025 06:36:39.886 * Bitola 2 400 kV B08 MELITI A1 REC Voltage U31 Normal 428.464

636 18-05-2025 06:35:56.000 * Bitola 2 400 kV B04 TPP Block 3 A1 REC Voltage U31 Warning 430.698

637 18-05-2025 06:35:45.999 * Bitola 2 400 kV B04 TPP Block 3 A1 REC Voltage U31 Normal 429.895

638 18-05-2025 06:34:33.584 * Bitola 2 400 kV B08 MELITI A1 REC Voltage U23 Normal 429.672

639 18-05-2025 06:34:23.584 * Bitola 2 400 kV B08 MELITI A1 REC Voltage U23 Warning 430.093

Table 3.15: Event logs for TS Bitola 2 a couple of minutes after the finale re-energisation
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3.2.2.2	 Outage ID 2 and Outage ID 4: 400/110 kV TR2 in TS Skopje 5

At 02:26:58 local time, TR2 in TS Skopje 5 was tripped 
(Outage ID 2) by the overvoltage protection function, 
which was set at a value of 449.6 kV. 

At the moment of the trip, the following phase voltages 
were recorded by the protection device.

RMS  
UPhN [kV]

L1 258.14

L2 259.32

L3 258.13

Table 3.16: UphN voltages seen by the relay at the moment of Outage ID 2

The registered phase voltages, corresponding to line voltages of 449.16 kV, are consistent with the U>threshold of 449.6 kV 
when accounting for the relay’s ± 0.5 % inaccuracy.

ID Date Time Substation Voltage level Bay Bay Desc Device Signal Description

9876027 18-05-2025 02:26:47 TS Skopje 5 400 kV A05 1TA 400 kV RET2 400 kV switching by overvoltage U> 

9876028 18-05-2025 02:26:51 TS Skopje 5 400 kV A05 1TA 400 kV RET1 400 kV switching by overvoltage U> 

9876029 18-05-2025 02:26:58 TS Skopje 5 400 kV A06 2TA 400 kV RET1 400 kV switching by overvoltage U> 

Table 3.17: Event logs for TS Skoplje 5 at Outage 2

At 02:51:55, TR2 was switched back on at the primary side, and at 02:52:19 at the secondary side.

ID Date Time Substation Voltage level Bay Bay Desc Device Signal Description

9876169 18-05-2025 02:26:47 TS Skopje 5 400 kV A06 Q0 Switch Closed 

Table 3.18: Event logs for TS Skoplje 5 at the moment of first re-energisation 

At 03:34:52, TR2 tripped once again (Outage ID 4) due to overvoltage protection. At the moment of the trip, the 
following phase voltages were recorded by the protection device.

RMS  
UPhN [kV]

L1 257.73

L2 259.10

L3 257.65

Table 3.19: UphN voltages seen by the relay at the moment of Outage ID 4

The registered phase voltage corresponds to a line 
voltage of 448.77 kV. This is consistent with the 
U>threshold of 449.6 kV, when accounting for the relay’s 
± 0.5 % inaccuracy. 

TR2 was energised on the primary side four times 
between 06:07:16 and 6:32:31. At 07:02:11, the circuit 
breaker on the secondary side was closed manually, and 
TR2 tripped again due to overvoltage at 07:05:43. 



Grid Incident in North Macedonia on 18 May 2025  //  Factual Report  //  71 

TR2 was energised five more times – at 07:05:43, 
07:08:15, 07:26:01, 07:29:27, and 07:30:41  – and 
tripped each time due to overvoltage. The event logs 
show that the trip occurred 5 s after the secondary circuit 
breaker was switched on.

TR2 in SS Skopje 5 was re-energised at 07:37.58.

In Skopje  5, the overvoltage protection of TR1 also 
detected overvoltages at 04:04:40, 04:31:58, 04:47:57, 
05:44:48, 06:11:32, 06:16:12, 06:21:56, 06:21:57, 
06:26:24, 06:07:21, 06:21:05, 06:21:57, and 06:26:24. 
At 06:32:12, the primary circuit breaker was manu-
ally closed. At 06:32:17, the overvoltage protection of 
TR1 detected an overvoltage. At 07:07:01, the primary 
circuit breaker of TR1 was closed, and at 07:07:21, the 
secondary circuit breaker of TR1 was closed. 

3.2.2.3	 Outage ID 5: 400/110 kV Transformer in TS Štip 

At 04:05:45 CET, overvoltage protection of the 400/110 kV 
transformer in TS Štip recognised a violation of the over-
voltage criteria as the voltage reached 448.58 kV. At the 
same time, the voltage in TS Vranje 4 in EMS was 450 kV. 
This caused the overvoltage protection to trip, which 

led to the disconnection of the power transformer by 
opening both the 400 and 110 kV circuit breakers Q0.  
Table 3.20 shows the event list referring to this relay 
activity.

Number Date Time Location Message text Condition 

10022098 18-05-2025 4:05:45 Štip\400 kV\TR_400-110 kV\CP1_F11 Surge protection U> – excitation Active

10022090 18-05-2025 4:05:45 Štip\400 kV\TR_400-110 kV\CP1_F11 Protection – Excitement Active

10022150 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CP1_F11 Protection/Total.OFF Active

10022151 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CP1_F11 Volt U > Surge Protection – Shutdown Active

10016378 18-05-2025 4:05:50 Štip\110 kV\TR_400-110 kV\CC1_F11 Command_Switch Q0 Off

10016873 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CC1_F11 Command_Switch Q0 Off

10016378 18-05-2025 4:05:50 Štip\110 kV\TR_400-110 kV\CC1_F11 Command_Switch Q0 [2105] Off

10016873 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CC1_F11 Command_Switch Q0 [2105] Off

Table 3.20: Event logs for 400/110 kV transformer in TS Štip

Later, at 06:32:09, the protection device once again 
detected overvoltage conditions, but at that moment, 
the transformer was already out of service. 

The transformer stayed out of service until 07:47:34, 
when it was successfully re-energised. 

Number Date Time Location Message text Condition

10022098 18-05-2025 4:05:45 Štip\400 kV\TR_400-110 kV\CP1_F11 Surge protection U > – excitation Active

10022090 18-05-2025 4:05:45 Štip\400 kV\TR_400-110 kV\CP1_F11 Protection – Excitement Active

10022150 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CP1_F11 Protection/Total.OFF Active

10022151 18-05-2025 4:05:50 Štip\400 kV\TR_400-110 kV\CP1_F11 Volt U> Surge Protection – Shutdown Active

Table 3.21: Recording from the list of events marking the second crossing of overvoltage seen by the relay 
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3.2.2.4	 Outage ID6 and Outage ID 9: 400/110 kV Transformer in TS Skopje 4

On 18 May 2025, between 04:00:04 and the time of 
disconnection, high voltage alarms were activated.  
At 04:20:54, thermal protection was activated for TR2.  
At 04:25:43, a cooling group of TR2 was activated. 

At 04:59:45, the 400/110 kV transformer in TS Skopje 4 
tripped by overvoltage protection (Outage ID 6) at a 
value of 449.042 kV for U12 and 448.740 kV for U23. 
This value is consistent with the U>threshold of 449.6 kV 
± 0.5 %. The trip occurred at 04:59:45, which is 5 s later 
than the detection of the overvoltage alarm at 04:59:40.

Type name Time Station desc Substation 
desc

Bay Bay desc Type name Object ID Event Value

U23 18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA U23 HIHI (448) 448.739750

U12 18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA U12 HIHI (448) 449.042063

U12 18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA U12 LOLO (360) 683.661133

U23 18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA U23 LOLO (360) 451.956201

U31 18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA U31 LOLO (360) 5.311780

OFF from 
overvoltage 
U>

18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA OFF from 
overvoltage 
U>

T60_1_400 kV ARRIVED 1

GROUP 2 
COOLING ON

18-05-2025 4:59 SS Skopje 4 400 C04 Transformer 2TA Group 2 
cooling on

DEPARTED 0

Table 3.22: Eventlog for TS Skopje 4 at the at the Outage ID 6

This was the last 400/110 kV transformer in service in 
the MEPSO grid. After the trip the 400 kV and 110 kV were 
completely separated.

At 06:45:59, transformer 2 was manually switched ON 
but transformer 2 tripped again due to overvoltage at 
06:51:31.

3.2.2.5	 Outage ID 7: 110 kV OHL Kratovo–Kriva Palanka

The 110 kV network is connected to the transmission 
network of the Republic of Bulgaria via two 110 kV lines. 
On the day of the incident, only one was in service. 

As a consequence of the separation between the 400 kV 
and 110 kV networks, at 05:00 local time, a current trans-
ferred through the 110 kV OHL Kratovo–Kriva Palanka 
reached the settings of the electromechanical protection 
relay (overcurrent) installed in SS Kriva Palanka, tripping 
the 110 kV transmission line SS Kriva Palanka–SS Kratovo. 

The entire 110 kV network, with the exception of SS Kriva 
Palanka, was switched to island mode. SS Kriva Palanka 
remained energised due to the connection with the 
power system of Bulgaria. 

Data from energy meters on the interconnection line give 
an indication of the load on this line during the period. 
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Figure 3.21 shows energy transfer over the affected 110 kV line.

Figure 3.21: Transfer of the energy measured during the 15 min over the affected line on 18 May 2025
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3.2.2.6	 Outage ID 8: TE Bitola 1 – 110/15.7 kV  

At 04:59, the power transformer 110/15.7 kV connecting the power plant Bitola 1 with the 110 kV was switched off 
due to low voltage. At this moment the 400 kV and 110 kV grid were completely seperated.

Date Time Type Name Designation Value Quality

18-05-2025 04:59:46.876 l & C 1IGBIAl_1 IQ.AL Quality Alarm Error GOD

18-05-2025 04:59:46.876 l & C 1IGCIAL1 IQ.AL Quality Alarm Error GOD

18-05-2025 04:59:46.892 l & C 1 PKON02.AA00711ALARM General alarm indicatar, see diagnostic data Error GOD

18-05-2025 04:59:46.892 l&C 1 K1 O3llAl_21Q_AL Quality Alarm Error GOD

18-05-2025 04:59:46.992 l & C 1K10411Al_21Q_AL Quality Alarm Error GOD

18-05-2025 04:59:47.092 l & C 1K102UPRI32371 IQ_AL Quality Alarm Error GOD

18-05-2025 04:59:47.092 l & C 1K101 UPRIAl_21Q_AL Quality Alarm Error GOD

18-05-2025 04:59:47.149 w 1 MAY1 ODS501 llXC01 LIMIT FREQUENCY RELAY OPERATED GOD

18-05-2025 04:59:47.149 T 1 MAY1 ODS501 llXH51 LIMIT FREQUENCY RELAY FREQUENCY GOD

18-05-2025 04:59:47.176 A 1 EX1161115CE Excitement-Restriction Limit GOD

18-05-2025 04:59:47.315 A 1 BUY01EZ3011116451112CEL General Alarm UPS1 present GOD

18-05-2025 04:59:47.315 A 1 BUY02EZ301l116456112CEL General Alarm UPS2 present GOD

18-05-2025 04:59:47.450 l & C 1MKA10CEOO111XM26 GEN ACTIVE POWER (FIG. 1) FAULT GOD

18-05-2025 04:59:47.476 A 156STll15CE Stator signal overload Active GOD

18-05-2025 04:59:47.599 w 1 MAY1 ODU901 IT ABIEIXTO4 ADMISSION SETPOINT FORMATION CTRLSIG GOD

18-05-2025 04:59:47.676 l & C 1IGBIAl_1 IQ_AL Quality Alarm Error GOD

18-05-2025 04:59:47.699 w 1 MYAO1 DU090110UT CTRLLGC FAULT GOD

18-05-2025 04:59:47.699 l & C 1 MYA01 DU09011XM04 They: MASTER UNCRITICAL GOD

18-05-2025 04:59:47.699 l & C 1 MYAO1 DU09011XM05 TC:SLAVE UNCRITICAL GOD

18-05-2025 04:59:47.815 l & C 1 PKON02.BA00711ALARM General alarm indicatar, see diagnostic data Error GOD

18-05-2025 04:59:47.815 l & C 1 PP118111248 Mill Fan No.6 Error GOD

18-05-2025 04:59:47.815 l & C 1 PP116111248 Mill Fan No.4 Error GOD

18-05-2025 04:59:47.815 l & C 1 PP115111248 Mill Fan No.Z Error GOD

18-05-2025 04:59:47.815 l & C 1 PP113111248 Mill fan no. 1 Error GOD

18-05-2025 04:59:47.850 l & C 1 MKA10CEOO211XM26 GEN ACTIVE POWER (FIG. 2) FAULT GOD

18-05-2025 04:59:47.876 l & C 1 PKON02.AC01 OllALARM General alarm indicatar, see diagnostic data Error GOD

18-05-2025 04:59:47.876 l & C RA 1-1RA-CI1341 3OIQ.AL Quality Alarm Error GOD

18-05-2025 04:59:47.896 A 1 MYAO1 DU091 C11XK45 TURBINE CONTROLLER TRIP TRIP GOD

18-05-2025 04:59:47.976 l & C 1IGAIAl_1 IQ_AL Quality Alarm Error GOD

18-05-2025 04:59:47.976 l & C 1IGBIAl_1 IQ_AL Quality Alarm Error GOD

18-05-2025 04:59:47.976 l & C 1IGCIAl_1 IQ_AL Quality Alarm Error GOD

18-05-2025 04:59:47.987 A 1MAY01EZ00111XK61 l & C Turbine Trip TRIP GOD

Table 3.23: Event log for Outage ID 8
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3.2.3	 Summary

During the night of 18 May 2025, high voltage occurred 
on the 400 kV transmission grid of North Macedonia. 
MEPSO’s protection philosophy for the 400 kV to 110 kV 
power transformers includes overvoltage protection. It 
should be noted that overvoltage protection for power 
transformers is not a standard protection function in the 
protection philosophy of TSOs. The inclusion of over-
voltage protection in the protection philosophy indicates 
the specific need to protect the assets and grid from high 
voltage occurrences in the affected area.

During the incident, one transformer was in service in the 
affected substations. The overvoltage thresholds at the 
moment of the incident were confirmed to be set at the 
following values:

»	Skopje 5:	 Maximum 449.6 kV during 5 s for TR1 and TR 2

»	Skopje 4:	 Maximum 449.6 kV during 5 s for TR2 and 
441 kV for TR1

»	Štip: Maximum 449.2 kV during 5 s for TR1 

»	Bitola 2: Maximum 441.0 kV during 5 s for TR2 

Based on the available information, the ENTSO-E Task 
Force found that the protection system behaved as 
intended. The protection system in SS Skopje  5 and 
SS Bitola 2 made a detailed fault recording during the 
event. 

A fault recording is a registration of the electrical values 
(voltages and currents) and internal logs of the device 
during a predefined period. Once a protection relay 
detects an event, it will automatically save the regis-
tration of the event, including a predefined pre- and 
post-fault period. The pre-fault period in the relays is set 
at 100 ms, while the waiting time for the overvoltage 
protection is set at 5 s. Therefore, it is not possible to 
determine the time between the detection of the over-
voltage event and the moment the protection tripped. 
The event log of the local SS HMI in Skopje 5 shows that 
the overvoltage protection tripped 5 s after the trans-
former’s secondary circuit breaker was switched on.

Based on the event logs of the local HMI of the substa-
tion, it can be concluded that the overvoltage protec-
tion in SS Skopje 4 and SS Štip operated as expected. 
The power transformer at Skopje 4 was the last trans-
former supplying the 110 kV grid from the 400 kV grid. 
The protection system for the 110 kV OHL Kratovo–Kriva 
Palanka is a combination of overcurrent and distance 
protection. The protection for this line tripped due to 
overcurrent. The behaviour of this relay cannot be veri-
fied, as no event log is available. However, metering data 
shows a clear increasing trend in energy transfer over 
this OHL up to the moment of the trip. Simultaneously, 
the transformer at Bitola 1, which connects a generator 
unit to the 110 kV grid, tripped due to low voltage. 
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3.3	 Functioning of Load Shedding and Defence Plans

3.3.1	 Defence plan

As a member of ENTSO-E, MEPSO has created and imple-
mented a System Defence Plan. It describes manual and 
automatic measures used to prevent system blackouts, 
limit the spread of disturbances, and stabilise the grid 
as quickly as possible with minimal impact on grid users 
pursuant to the provisions of Commission Regulation 
(EU) 2017/2196 – Network Code on electricity emer-
gency and restoration. The MEPSO System Defence Plan 
specifies:

»	A procedure for selection and awareness of system 
states (normal, alert, emergency, blackout, and 
restoration) 

»	The observability area for the system of North 
Macedonia 

»	A procedure for the implementation of preventive and 
curative measures to cope with the most serious system 
disturbances (voltage management, overload, and 
large active power imbalance)

»	Technical and organisational measures for automatic 
system protection schemes in case of system stability 
issues

In relation to voltage deviations, Title 9 of the MEPSO 
System Defence Plan, the Voltage Deviation Procedure, 
states the following:

“The measures of the voltage deviation management 
procedure set out in the MEPSO System Defence Plan is 
developed in accordance with NC ER Article 19. This proce-
dure is intended to return the voltage to normal opera-
tional limits. 

The voltage deviation management procedure is activated 
manually by MEPSO in case when the voltage deviates from 
the operational limits specified in the MEPSO Grid Code: 

»	0.9 p.u. – 1.05 p.u. for 400 kV connection points

»	0.9 p.u. – 1.118 p.u. for 110 kV connection points

During these events, MEPSO may use all available reactive 
power control devices (tap changers, reactors, capacitor 
banks, SVCs, etc.) in coordination with DSOs or request 
additional voltage/reactive power support from gener-
ating units, where applicable. If the above measures are 
not sufficient, MEPSO may decide to activate the manual 
demand disconnection procedure.”

The current System Defence Plan is based on operational 
experience of the MEPSO power transmission system, 
taking into account all major disturbances to the normal 
state. Before 2023, MEPSO did not have problems with 
high voltages in the 400 kV transmission system, but 
rather with low voltages (below 0.9 p.u.) in the 110 kV 
transmission system. Therefore, the System Defence 
Plan does not specify a scenario for high voltages above 
1.1 p.u. Of the measures outlined in the MEPSO System 
Defence Plan, the only operational measure available 
during the incident was the disconnection of the internal 
400 kV TIE, which was carried out by the dispatchers. 
Other assets for voltage regulation, such as reactors, 
capacitor banks, etc., are still not implemented in the 
MEPSO control area.

3.3.2	 Load Shedding  

In accordance with the System Defence Plan, MEPSO 
can perform automatic and manual load shedding only 
in coordination with the DSO. However, MEPSO cannot 
perform automatic load shedding with the DSO. There-
fore, only manually controlled load shedding can be 
performed by the DSO at MEPSO’s request by excluding 
previously defined nodes. 

Manually controlled load shedding takes longer than 
automatic load shedding. 

On the day of the incident, there was no time to perform 
manually controlled load shedding in coordination 
between TSO and DSO dispatchers. 
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4	 RE-ENERGISATION AND MARKET 
RESTORATION PROCESS

Following the incident in North Macedonia on 18 May 2025, MEPSO activated its 
restoration plan in accordance with Commission Regulation (EU) 2017/2196, which 
established the Network Codeon Electricity Emergency and Restoration (NC ER, and 
national operational procedures. Coordination was maintained with regional part-
ners where applicable. The procedure implemented to achieve system restoration 
on 18 May is described below.

4.1	 Re-energisation Process   

4.1.1	 Preconditions and Strategies for the Restoration Process

MEPSO’s System Defence Plan (in line with the NC ER 
requirements transposed into the National Grid Code), 
defines two re-energisation strategies: the bottom-up 
and the top-down approach.

The bottom-up strategy refers to the re-energisation 
of parts of the transmission system without external 
assistance, starting from local generation and gradually 
energising higher voltage levels.

The top-down strategy, on the other hand, requires 
assistance from neighbouring TSOs to re-energise parts 
of MEPSO’s network, from the interconnected 400 kV 
system downward.

The incident resulted in the trip of all 400/110 kV trans-
formers within the national transmission network, 
causing an outage of the 110 kV system that required 
gradual restoration through the top-down re-energisa-
tion process. 

The 400 kV transmission network, including both inter-
connections and internal lines, remained in service. 
Therefore, the top-down approach was applied, even 
though neighbouring TSOs were not needed to re-ener-
gise the 110 kV network.

Communication with neighbouring TSOs was established 
to verify the condition of interconnecting transmission 
lines, while contact with TPP Bitola confirmed the status 
of Block 1 and Block 3. At the same time, the national 
dispatch centre mobilised part of the dispatching team 
via mobile telephone to compensate for the failure of 
telecommunication and IT equipment. Finally, coordi-
nation with the dispatching centre of the distribution 
network operator provided information on the status 
of all 110 kV substations. These assessments and organ-
isational measures created the necessary conditions to 
begin system restoration.
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4.1.2	 Restoration Sequences

11	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

Due to high voltages at the 400 kV level, remedial actions 
were initiated, including the disconnection of inter-
connections with Serbia at 06:05 CEST and Kosovo11 at 
06:14 CEST, to reduce voltages and enable safe synchro-
nisation of 400/110 kV transformers.

At the beginning of the restoration process, the system 
operated in a top-down re-energisation mode, as 
defined in MEPSO’s Defence Plan, utilising support from 
the 400 kV SS Bitola 2 to re-energise the 110 kV system.

The restoration sequences started at 06:05 CEST and 
ended at 07:47  CEST. Events are listed in Table 4.1, 
including both automatic and manual actions performed 
by the NCC and SS operators to gradually restore transfor-
mation capacity and voltage stability in the Macedonian 
transmission network.

Restoration Process 18.05.2025

 Time (CEST) Element Action  Remark 

 06:05 TIE Štip (MEPSO)–Vranje (EMS) Disconnection of TIE Action to decrease the voltage in the 400 kV network and 
enable synchronisation of 400/110 kV TRs

 06:14 TIE Skopje 5 (MEPSO) – Ferizaj (KOSTT) Disconnection of TIE Action to decrease the voltage in the 400 kV network and 
enable synchronisation of the 400/110 kV TRs

 06:07 TR2 Skopje 5 Attempt to connect – unsuccessful Overvoltage 

 06:15 TR2 Skopje 5 Attempt to connect – unsuccessful Overvoltage 

1 06:27 TR2 Bitola 2 Successful connection, which 
restored transformation between the 
400 kV and 110 kV networks  

At voltage level 425.332 

2 06:50 TR2 Skopje 4 Successful connection At voltage level 445 

3 07:29 TR2 Skopje 5 Successful connection  

4 07:47 TR Štip Successful connection 

Table 4.1: Restoration process and transformer energisation sequence (18 May 2025)

Following the energisation of TR2 Bitola 2, voltage and 
transformation capacity were restored between the 
400 kV and 110 kV levels.

Within a short period, supply to major 110 kV substa-
tions in the western part of the country, as well as to the 
hydropower plants (HPP) in Vrutok, Špilje, and Globočica, 
also located in the west, was restored, enabling synchro-
nisation of the generating units.

By approximately 07:00 CEST, voltage was re-established 
across all 110 kV nodes of the transmission network, 
and normal operational conditions were gradually 
recovered.
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4.1.3	 Generation and Load Recovery

Figure 4.1: Production, consumption, exchange on 18 May 2025

Figure 4.1 illustrates the evolution of production, 
consumption, and cross-border exchange throughout 
the day of the incident. A sharp drop in generation and 

consumption is observed around 05:00 CEST, followed by 
gradual recovery and normalisation of exchanges during 
the restoration process.

4.1.4	 Steps After System Restoration

Starting the day after the incident, consultations 
and analyses were conducted in collaboration with 
the Belgrade Security Coordination Centre (SCC). In 
addition, knowledge was shared with neighbouring 
TSOs regarding their experience in managing the risk 
of cascading outages caused by high voltages and 
the settings of the overvoltage relay protection for 
400/110 kV power transformers. In coordination with 
EMS and SCC, it was agreed to disconnect the 400 kV 
OHL SS Štip–SS Vranje interconnection between 01:00 
and 06:00 CEST on 25 and 26 May 2025 as a corrective 
measure to reduce voltages, if deemed necessary.

Furthermore, MEPSO reviewed the incident that 
occurred on 18 May and conducted internal analyses, 
implementing intermediate solutions to prevent a 
reoccurrence. The analyses showed that operating the 
transformers at their maximum technical limits can 
only be sustained for a short period. Nevertheless, the 
equipment is not expected to be operated at its highest 
possible limits throughout its life cycle – a conclusion 
confirmed by the manufacturers.

In the work week after the incident (from 20 to 23 
May 2025) all 400/110 kV TRs were re-adjusted on the 
following overvoltage limits, as shown in Table 4.2:

Substation Transformer Type of transformer Relay type Set voltage value Set disconnection time

SS Skopje 5 TP1 400/110 kV SIEMENS RET 670, ABB 456 kV 5 sec

SS Skopje 5 TP2 400/110 kV SIEMENS RET 670, ABB 456 kV 5 sec

SS Skopje 4 TP1 400/110 kV KONCAR 1977 T60,GE 441.2 kV 5 sec

SS Skopje 4 TP2 400/110 kV SIEMENS 2002 T60,GE 449.6 kV 5 sec

SS Štip TP 400/110 kV SIEMENS 7UT, SIEMENS 455.6 kV 5 sec

SS Bitola 2 TP2 400/110 kV ASTOR 2024 RET 670, ABB 456 kV 5 sec

Table 4.2: Adjustments made to all 400/110 kV TRs on overvoltage limits in the week after the incident

01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00
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4.2	 Market Restoration Process

As required by Article 36 (1) of Regulation EU 2017/2196, 
establishing the NC ER, each TSO shall develop a proposal 
for rules concerning the suspension and restoration of 
market activities. This proposal shall be subject to consul-
tation with relevant stakeholders and approval by the 
regulatory authority.

According to MEPSO’s System Defence Plan, MEPSO may 
suspend the following market activities if: 

»	1.	� The MEPSO transmission system is in a blackout 
state in accordance with system state classification 
stipulated in the MEPSO Grid Code, Article 120 (4) 
and Article 18(4) of Regulation (EU) 2017/1485; or 
MEPSO – System Defence Plan 34; 

»	2.	� MEPSO has exhausted all options provided by the 
market and the continuation of market activities 
under the emergency state would deteriorate one 
or more of the conditions referred to in MEPSO Grid 
Code, Article 120 (3) and Article 18(3) of Regulation 
(EU) 2017/1485; or

»	3.	� The continuation of market activities would 
significantly decrease the effectiveness of the 
restoration process to the normal or alert state; or 

»	4.	� Tools and communication methods necessary 
for MEPSO to facilitate market activities are not 
available.

4.2.1	 Market Operations During System Blackout

The balancing mechanism was suspended from 05:00 
to 07:00 CEST during the incident. Between 05:00 and 
06:00  CEST, the total imbalance in the transmission 
system amounted to 250 MWh remaining in the grid, 
while between 06:00 and 07:00 CEST, the imbalance 

was 140 MWh within the 400 kV network. The load 
plan summary for all balance responsible parties was 
490 MWh between 05:00 and 06:00 CEST and 423 MWh 
between 06:00 and 07:00 CEST.     

4.2.2	 Gradual Market Re-entry

Considering the size of the transmission system and the 
overall consumption at the time of the blackout early 
Sunday morning at the beginning of a sunny day, supply 
was restored in a very short time. This was achieved by 
first putting into operation a single 400/110 kV trans-
former, followed by the rapid energisation of the 110 kV 
network.

The outage of elements in the 110 kV grid affected only 
one generator at TPP Bitola 1 and one turbine at HPP 
Špilje.

Before 08:00 CEST, all market participants had returned 
to their scheduled energy plans, except for Block 1, a 
thermal generator at TPP Bitola. Due to the technology 
of the lignite fuel power plant, it was not possible to 
synchronise the generator (state of cold start) before 
19:47 CEST on the day of the incident.
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5	 COMMUNICATION AND  
COORDINATION DURING  
THE INCIDENT 

Since the purpose and obligation of the different stakeholders is to maintain reliable 
and stable system operation, effective communication and coordination are crucial. 

This chapter presents the  exchanges between the 
involved parties at the time of the incident, including 
the communication between the MEPSO National Control 
Centre (NCC) and the local substations, Distribution 
System Operators (DSOs), generation companies, and 
neighbouring TSOs. Communication with the RCC SCC 
Belgrade was not established during the time of the 
incident. There was no detected frequency deviation 
within the MEPSO control area; therefore, there was no 
established communication with the synchronous area 
monitor (SAM).

The ENTSO-E Awareness System (EAS) was not used to 
inform TSOs, but the MEPSO NCC contacted neighbouring 
TSOs via mobile phone, as described in Table 5.1.

The communication and coordination described in this 
chapter are presented in chronological order to illustrate 
the timeline of events, focusing on the actions and calls 
made to communicate with relevant parties. This may 
differ from the actual time at which actions (recorded in 
assets) were executed. 

# Time (CEST) Party contacted by NCC MEPSO Notification / Message / Information

1 2:27 CEST SS Bitola 2 400/110 kV Based on the internal procedure for communication between the NCC and the substation personnel, the outage of 
the TR2–SS Bitola 2 400/110 kV was reported and confirmed by the local substation personnel due to the 
overvoltage protection trip.

2 2:27 CEST SS Skopje 5 400/110 kV There was a phone call between the NCC and the substation personnel. The outage of the TR2–SS Skopje 5 
400/110 kV was reported and confirmed by the local substation personnel to the NCC due to the overvoltage 
protection trip.

3 2:49 CEST SS Bitola 2 400/110 kV Shortly after the tripping of the TR2–SS Bitola 2 400/110 kV, the NCC submitted a request to the local substation 
personnel to manually switch on TR2–SS Bitola 2 400/110 kV, where the power transformer was put into operation.

4 2:51 CEST SS Skopje 5 400/110 kV The NCC submitted a request to the local substation personnel to manually switch on TR2–SS Skopje 5 400/110 kV, 
where the power transformer was put into operation.

5 2:59 CEST SS Bitola 2 400/110 kV In a short time, the TR2–SS Bitola 2 400/110 kV tripped again. The NCC received a notification from local substation 
personnel about the tipping of the power transformer due to overvoltage protection.

6 3:29 CEST SS Bitola 2 400/110 kV The NCC requested substation personnel to switch on TR2–SS at Bitola 2 400/110 kV once again, but the attempt 
was unsuccessful. The power transformer remained out of operation until 06:27.

7 3:35 CEST SS Skopje 5 400/110 kV The local substation personnel notified the NCC via a phone call about the tripping of the second transformer TR1–
SS Skopje 5 400/110 kV due to overvoltage protection.

8 4:07 CEST SS Štip 400/110 kV In a phone call between the NCC and the local substation personnel, the latter notified NCC that there was a trip of 
TR1–SS Štip 400/110 kV due to overvoltage protection.

9 4:22 CEST SS Bitola 2 400/110 kV The NCC requested substation personnel to switch on TR2–SS Bitola 2 400/110 kV for the second time, but the 
attempt was unsuccessful. The transformer remained out of operation.

10 4:38 CEST SS Skopje 5 400/110 kV The NCC requested substation personnel to switch on TR1–SS Skopje 5 400/110 kV, which was unsuccessful.  
The transformer remained out of operation.

11 4:51 CEST Power Plants of North 
Macedonia (ESM) CC

The NCC requested, via phone call to the ESM control center (CC), the synchronisation of two generators in HPP 
Vrutok and two generators in HPP Tikvesh at 110 kV, with a total generation of 120 MW; however, they fail to 
synchronise on time.

12 4:59 CEST Outage of 400/110 kV TR in Skopje 4 and Block 1 of TPP Bitola 2, connected on 110 kV

04:59 CEST Loss of 110 kV network 

12 5:01 CEST SS Skopje 4 400/110 kV The NCC received a notification from the local substation personnel that TR2–SS Skopje 4 400/110 kV had tripped, 
and provided information on the voltage state on a 110 kV busbar.

13 5:02 CEST SS Skopje 5 400/110 kV Shortly after, the NCC requested local substation personnel to switch on TR2–SS Skopje 5 400/110 kV. The attempt 
was unsuccessful, and the transformer remained out of operation.
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# Time (CEST) Party contacted by NCC MEPSO Notification / Message / Information

14 5:04 CEST SS Bitola 2 400/110 kV The NCC requested local substation personnel to switch on TR2–SS Bitola 2 400/110. The attempt was unsuccessful, 
and the transformer remained out of operation.

15 5:10 CEST DSO CC The NCC, via phone call, notified the DSO CC about the network state.

16 5:12 CEST TPP Bitola The NCC received a notification from TPP Bitola about the tripping of generating unit BT1 at 05:00 CEST, which was 
connected to the 110 kV busbar in SS Bitola 2, as well as the status of generating unit BT3, connected to the 400 kV 
busbar in SS Bitola 2.

17 5:13 CEST SS Skopje 5 400/110 kV The NCC requested local substation personnel to disconnect all lines on the 110 kV busbar in SS Skopje 5.

18 5:15 CEST SS Bitola 2 400/110 kV The NCC requested local substation personnel to switch on TR2–SS Bitola 2 400/110 kV, which was unsuccessful. 
The transformer remained out of operation until 06:27 CEST.

19 5:20 CEST NCC IPTO The MEPSO NCC requested the IPTO NCC to provide information about the parameters of both TIEs between MEPSO 
and IPTO, i. e. TIE 400 kV Bitola 2 (MEPSO)–Meliti (IPTO) and 400 kV Dubrovo (MEPSO)–Thessaloniki (IPTO).

20 5:32 CEST NCC IPTO NCC Athens responded to a previous call from IPTO regarding the parameters of both TIEs between MEPSO and IPTO.

21 5:37 CEST NCC ESO The NCC requested information on the parameters of TIE 400 kV Štip 1 (MEPSO)– Cr.Mogila (ESO) and TIE 110 kV 
K.Palanka (MEPSO)–Susica (ESO).

22 5:40 CEST NCC IPTO The MEPSO NCC informed the Athens NCC on the status of the MEPSO network.

23 5:41 CEST SS Dubrovo 400/110 kV The NCC requested information on the state of all 400 kV transmission lines from local substation personnel.

24 5:43 CEST SS Štip 400/110 kV The NCC requested the local substation personnel to switch on TR1–SS Štip 400/110 kV, which was unsuccessful. 
The transformer remained out of operation until 07:47 CEST.

26 06:00 CEST NCC EMS The MEPSO NCC requested information about the parameters of TIE 400 kV Štip (MEPSO)–Vranje (EMS) from the EMS 
NCC and requested its disconnection. TIE 400 kV Štip (MEPSO–Vranje (EMS) was disconnected at 06:05 CEST.

25 06:11 CEST NCC KOSTT The MEPSO NCC requested information about the parameters of TIE 400 kV Skopje 5 (MEPSO)–Ferizaj (KOSTT) from 
the KOSTT NCC and requested its disconnection. TIE 400 kV Skopje 5 (MEPSO)–Ferizaj (KOSTT) was disconnected at 
06:14 CEST.

06:10 SS Skopje 5 400/110 kV The NCC requested local substation personnel to switch on TR2–SS Skopje 5 400/110 kV, which was unsuccessful. 
The power transformer remained out of operation. 

27 6:25 SS Bitola 2 400/110 kV The NCC requested local substation personnel to switch on TR2–SS Bitola 2 400/110 kV, which was successful.  
The power transformer resumed operation at 06:27 CEST.

28 6:30 CEST TPP Bitola The NCC contacted TPP Bitola to verify the operational status of Block 3, which is connected to the 400 kV busbar  
at SS Bitola 2 and remained in operation throughout the entire incident. The NCC also enquired about the 
possibility and expected time for the reconnection of Block 1, which is connected to the 110 kV side of SS Bitola 2 
and had tripped at 04:59 CEST. The generating unit Block 1 in TPP Bitola was successfully synchronised in operation 
at 19:47 CEST. 

29 6:30 CEST DSO CC From 6:30 to 06:47, the NCC coordinated with the DSO CC regarding the reconnection of the 110 kV network.

30 6:49 CEST SS Skopje 4 400/110 kV The NCC requested local substation personnel to switch on TR2–SS Skopje 4 400/110 kV, which was successful.  
The power transformer remained in operation.

31 6:52 CEST Power Plants of North 
Macedonia (ESM) CC 

The NCC requested the ESM CC to synchronise its generating units in line with the previously established production 
plan, where the planned generating units were synchronised on the transmission network. 

32 7:35 CEST NDC KOSTT The MEPSO NCC coordinated with the KOSTT NCC to reconnect the TIE 400 kV Skopje 1.5 (MEPSO)–Ferizaj (KOSTT).  
The TIE resumed operation at 07:37 CEST.

33 7:37 CEST SS Skopje 5 400/110 kV The NCC requested substation personnel to switch on TR1–SS Skopje 5 400/110 kV, which was successful.  
The power transformer resumed operation at 07:38 CEST.

34 7:45 CEST SS Štip 400/110 kV The NCC requested substation personnel to switch on the power on the transformer, which was successful.  
The power transformer resumed operation at 07:47 CEST.

35 10:22 CEST NDC EMS The MEPSO NCC coordinated with the EMS NCC to reconnect the TIE 400 kV Štip (MEPSO)–Vranje (EMS), which 
resumed operation at 10:24 CEST.

Table 5.1: Communication during the incident
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6	 CLASSIFICATION OF THE INCIDENT 
BASED ON THE ICS METHODOLOGY

The ICS Methodology was originally developed in accordance with Regulation (EC) 
No 714/2009 of 13 July 2009, updated by Regulation (EU) 2019/943 of 5 June 2019,  
and further revised to meet the objectives and security indicator requirements set 
out in Article 15 of Commission Regulation (EU) 2017/1485 of 02 August 2017, 
establishing a guideline on electricity transmission system operation (SO GL).  
The definitions of the ICS criteria are further developed to take system states into 
account, as defined in Article 18 of the SO GL, during incidents.

Scale 0

Noteworthy incident

Scale 1

Significant incident

Scale 2

Extensive incident

Scale 3

Major incident / 1TSO

Priority / Short definition 
(Criterion short code)

Priority / Short definition 
(Criterion short code)

Priority / Short definition 
(Criterion short code)

Priority / Short definition 
(Criterion short code)

#20 Incidents on load (L0) #11 Incidents on load (L1) #2 Incidents on load (L2) #1 Blackout (OB3)

#21 Incidents leading to frequency 
degradation (F0)

#12 Incidents leading to frequency 
degradation (F1)

#3 Incidents leading to frequency 
degradation (F2)

#22 Incidents on transmission 
network elements (T0)

#13 Incidents on transmission 
network elements (T1)

#4 Incidents on transmission 
network elements (T2)

#23 Incidents on power generating 
facilities (G0)

#14 Incidents on power generating 
facilities (G1)

#5 Incidents on power generating 
facilities (G2)

#15 N-1 violation (ON1) #6 N violation (ON2)

#24 Separation from the grid (RS0) #16 Separation from the grid (RS1) #7 Separation from the grid (RS2)

#25 Violation of standards on voltage 
(OV0)

#17 Violation of standards on voltage 
(OV1)

#8 Violation of standards on voltage 
(OV2)

#26 Reduction of reserve capacity 
(RRC0)

#18 Reduction of reserve capacity 
(RRC1)

#9 Reduction of reserve capacity 
(RRC2)

#27 Loss of tools and facilities (LT0) #19 Loss of tools and facilities (LT1) #10 Loss of tools and facilities (LT2)

Figure 6.1: Incident classification scale 
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Figure 6.1 shows the criteria from the methodology 
and the corresponding scale. The criteria are ordered 
by priority, with #1 representing the highest priority 
and #27 the lowest. An incident may consist of multiple 
events that each meet the threshold of ICS criteria. In this 
case, the overall scale of the incident is defined by the 
scale of the highest criterion. 

In the event of a scale 2 or scale 3 incident, the Expert 
Panel conducts an investigation following the investiga-
tion procedure for scale 2 and scale 3 incidents outlined 
in the ICS Methodology. While only the highest-priority 
criterion is relevant for determining the scale, the other 
criteria are also assessed. This section provides a descrip-
tion of the incident according to the ICS Methodology, 
considering all events connected to the incident that 
meet the threshold of ICS criteria.

Scale of the Incident

The highest ICS criterion for the incident outlined in this 
report is the blackout (OB3) criterion. This criterion is 
defined in accordance with Article 18(4) of the SO GL and 
is met if more than 50 % of demand in the TSO’s control 
area is lost, or if there is a total absence of voltage for at 

least three minutes in the TSO’s control area, triggering 
restoration plans. In this case, the threshold for OB3 was 
met, as almost all of the load in the MEPSO control area 
(around 485 MW) was disconnected from the transmis-
sion network.

RCC Investigation Threshold

The RCC Post-Operation and Post-Disturbances Analysis 
and Reporting (RIAR) Methodology was developed to 
define the respective RCC task in accordance with Article 
37(1)(i) of Regulation (EU) 2019/943 of the European 
Parliament and of the Council of 5 June 2019 on the 
internal market for electricity. 

This methodology provides for an RCC investigation, in 
addition to the work of the Expert Panel, if both of the 
following criteria are met:

a.	� As a result of actions taken by a TSO in an emergency, 
blackout, or restoration system state, another TSO has 
moved from a normal or alert system state to an emer-
gency system state.

b.	� The incident has been confirmed as at least a scale 2 
incident as defined by the ICS Methodology.

In this case, no other TSO moved to an emergency system 
state as a result of the incident, and the RCC threshold for 
investigation was not met.
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Scale of All Events Linked to the Incident

The first ICS criterion that was violated was loss of tools, 
means, and facilities (LT0). The scale 0 threshold of this 
criterion was reached due to a failure of the primary UPS 
and the subsequent outage of SCADA systems on 19 April.

The OV1 criteria threshold was exceeded at 2:26 CEST 
at SS Bitola due to voltage levels above 1.1 pu being 
present for longer than 30 seconds. This was followed 
by a series of disconnections, beginning with the 
400/110 kV transformers TR2 at SS Bitola 2 and TR2 in SS 
Skopje 5, which occurred at 2:26. Subsequent disconnec-
tions of 400/110 kV transformers took place at 3:00 (SS 
Bitola 2), 3:20 (SS Skopje 5), and 3:30 (SS Skip). 

These are classified as T2 events according to the ICS 
Methodology, as they required activation of the System 
Defence Plan. The last 400/110 kV transformer in the 
MEPSO grid disconnected at 5:00 CEST after reaching 
a voltage level of 449 kV. This tripping resulted in the 
separation of the 400 kV and 110 kV networks and the 
subsequent loss of load and generation. The amount 
of lost load was 100 % of the pre-incident load in North 
Macedonia. Therefore, the incident is classified as OB3 
according to the ICS Methodology.

In addition to the events observed in the MEPSO control 
area, the OV1 criterion was met in both the control area 
of EMS due to voltages of 450 kV at SS Vranje 4 and the 
control area of ESO, where voltage levels of 441 kV were 
reached.

Criterion Scale MEPSO EMS ESO EAD

OB 3 

L 2 

1
0

F 2

Not Violated
1
0

BS
T 2 

1 

0
G 2

1
0

BS 

ON 2
Not Violated

1
RS 2

Not Violated1
0

OV 2 

1  

0
BS

RRC 2
Not Violated1

0
LT 2

1
0 

Table 6.1: ICS criteria violations by TSO 
Note: Each violated ICS criterion has an X in the cell. The scales shown are 0 – 3 and below scale (BS). There was no violation of the ICS F, ON, RS, RRC criteria.
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7	 NEXT STEPS

Following the delivery of this factual report, the Expert Panel will develop a final 
report in accordance with the ICS Methodology. The final report will cover at least 
the following: 

»	1.	� Root causes: Determine and analyse the root causes 
and contributing factors to the incident, including 
identifying any common causes with previous 
incidents

»	2.	 Voltage control:

	 a.	� Interpret voltage control recommendations from 
the final report of the incident in the SEE region 
in 2024

	 b.	� Assess the available operational planning proce-
dures and means for voltage management and 
how they were applied on 18 May, with the 
understanding that voltage control is a regional 
issue in SEE

	 c.	� Assess the feasibility and adequacy/sufficiency/
adaptability of short- and medium-term coun-
termeasures against voltages above operational 
limits

	 d.	� Define, check compliance, and test connection 
requirements for RES modules (connected to the 
transmission network)

»	3.	� Update the MEPSO Defence Plan in light of current 
operational challenges, especially regarding the 
TSO–DSO interface on automatic load shedding and 
voltage management coordination

»	4.	� Potentially improve how measures/tools are used 
to inform TSOs about system conditions, especially 
in an emergency state 

The Expert Panel will also assess – to the maximum 
extent possible – whether the most relevant require-
ments for this incident arising from European and/
or national regulations and contracts (such as the SO 
GL, the Connection Network Codes (e. g. RfG and DCC), 
the Emergency and Restoration Network Code (ER NC), 
Synchronous Area Framework Agreement (SAFA), and 
national regulations on e. g. voltage control and voltage 
operational limits, were fulfilled, or whether any failures 
may have contributed to the incident, indicating a need 
for adjustments in future processes. 

The final report will also provide recommendations to 
help prevent similar incidents in the future, not only in 
North Macedonia but across the SEE region and beyond, 
if applicable.

The Expert Panel expects to complete the final report 
in Q1 2026, following the publication of this factual 
report. However, this timeline is purely indicative as it 
will largely depend on the complexity of the analyses 
conducted by the Expert Panel.
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LIST OF ABBREVIATIONS

1	 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.

AAA Adequacy Assessment Agent

ACER Agency for the Cooperation of Energy Regulators

CCC Coordinated Capacity Calculation

SA CE Synchronous Area Continental Europe

CEST Central European Summer Time

CGES Transmission System Operator of Montenegro

CGM Common Grid Model

CSA Coordinated Security Analysis

CW Calendar Week

CZC Cross Zonal Capacity

DCC Demand Connection Codes

DSO Distribution System Operator

DSO CC Distribution System Operator Control Center

EAS ENTSO-E Awareness System

EC European Commission

EMS Transmission System Operator of Serbia

ENTSO-E European Network of Transmission System Operators 
for Electricity

ESO Transmission System Operator of Bulgaria

EU European Union

HOPS Transmission System Operator of Croatia

HPP Hydro Power Plant

ICS Incident Classification Scale

IGM Individual Grid Model

IOP Interoperability Test

IPTO Transmission System Operator of Greece

IT Information Technology

KOSTT Transmission System Operator of Kosovo1 

LT Loss of Tools

MEPSO Transmission System Operator of North Macedonia

NC ER Network Code on Emergency and Restoration

NCC National Control Center

NOS BiH Transmission System Operator of Bosnia and Herzegovina

NRA National Regulatory Agency

NTC Net Transfer Capacity

OHD/OHL Overhead Line

OPC Operational Planning Coordination

OST Transmission System Operator of Albania

OV Overvoltage

PPM Power Plant Module

PV Photovoltaic (Power Plant)

RC Remaining Capacity

RCC Regional Coordination Center

RfG Requirements for Generators

RIAR Post-Operation and Post-Disturbances Analysis

RRC Regional Coordination Centre

RSC Regional Security Centre

SAFA Synchronous Area Framework Agreement

SAM Synchronous Area Monitor

SCC Security Coordination Center (RCC in Belgrade)

SCADA Supervisory Control and Data Acquisition

SCADA/EMS Supervisory Control and Data Acquisition / 
Energy Management System

SEE South-East Europe

SEE MG South-East Europe Maintenance Group

SEleNe CC Regional Coordination Center in Thessaloniki

SOFT Switch on fault protection

SOGL System Operation Guideline

SPGM Synchronous Power Generating Modules

SS Substation

STA Short-Term Adequacy

SVC Static VAR Compensator

TEIAS Transmission System Operator of Turkey

TEL Transmission System Operator of Romania

TIE Tie-Lines/Interconnection

TPP Thermal Power Plant

TR Transformer 

TSCNET Regional Coordination Center in Munich

TSO Transmission System Operator

UPS Uninterruptible Power Supply

UTC Coordinated Universal Time

WOPT Weekly Operational Planning Teleconference
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Pavel Simoncik ERU

Rosen Ulinski ESO EAD

 Mario Xhyra OST

 Luca Ortolano Terna
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