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Operational challenges and experiences during
extreme summer conditions in Montenegro

CIGRE SEERC Grid Resilience Workshop - Roma, January 2025

For power system expertise
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Power system of Montenegro Ve gle

Power plants by installed capacity

* Small system BT
- around 3TWh of total annual consumption Tt R S
— Between 2.5 and 4 TWh of annual production R
— Predominantly hydro-generation based system
— One large coal-fired TPP

e But well interconnected
— 5 electrical borders

« 12 Interconnectors (9 at 220kV level and above)

"7 ALBANIA

Electric power system of Montenegro
as of 1.1.2020.

ITALY
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* Fastest development in 70s and 80s of last century
— Industrial demand driven

e Second wave — 2010s
— Enhancement of cross-border capacities
o 400kV interconnection to Albania
o HVDC link to Italy

* Trends
— Load decrease, load migration, transit increase

— Strong seasonal variations of power demand (tourism as predominant
economic activity)

— Seasons of extremely high voltages
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Consequences b -

 Significant difference in operational patterns during seasons
winter/spring(rain)/summer

* Hourly change of flows directions

Strategic response
* Improved regional coordination

* Increased operational planning efforts
* Permanent operational dpt. trainings
* New investments
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However...

On 21 June 2024 at 12:24 CET, due to a major incident in the
Continental Europe power system region, a large part of the
transmission systems of Albania, Montenegro, Bosnia and
Herzegovina as well as Croatia suffered a voltage collapse
followed by a total blackout in this area.




Short destription od the 21/6/2024 event

12:09 — First outage
12:21 — Second independent outage

12:22-12:25 - tripping of several other
transmission lines and a voltage collapse in
Bosnia and Herzegovina, Montenegro,
Albania and Croatia. T

Affected TSOs experienced the load
loss within a duration of less than one
minute.

The total
load loss was approximately 3.5GW.

The restoration process began with the first
action at 12:33, and restoration process of
the load for all TSOs was

completed around 16h



New era challenges

More challenging environmental
conditions for the equipment

Stricter environmental rules

Climate

Operatlonal
security limits

~ Increased demand
v Increased renewables production

change

Increased transits
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* Climate change itself reflects on old operational routines

* Our answer to climate change asks for the change of
operational routines
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More challenging environmental

Trimming approval procedure conditions for the equipment

more and more complex _
v Stricter environmental rules Ambient temperature of 40C
(or even above on some
sections of the OHLSs) for
hours during number of

consecutive days

Climate

Operatlonal
change

security limits

~ Increased demand

Predominantly air-conditioning,
strong reactive power component

Increased transits

Due to unequally distributed
new projects across the
region strong demand for
long distance transits

Vv

Decreased production from
Increased renewables production ' Synchronous generators
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* Yes there Is space:
— To increase maintenance efforts
— To improve regional coordination
— To enlarge observability areas
— To extend operational planning efforts
— To invest in grid development

e However

— Increased probabillity of faults coincidence will not decrease in future
(probably will even more increase)



How to keep the resilience?

“What are the odds for this to repeat?”
* High and increasing
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Some possible answers b -

* Deep root cause analysis and conclusions
— No Jumping into conclusions

* Exchange of recent experiences
— ENTSO-E ICS and similar mechanisms

* Extensive public discussions based on expert knowledge and
. practical experiences



Thank you!

Ljubo Knezevic
CG KO CIGRE, Montenegro
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