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Operational Models for Battery Energy Storage Systems in the Balancing
Market of NOS BiH

The goal in BiH power system:

= |ncrease the share of variable RES
= Phase-out coal-based thermal power plants

2.59% 371%

u Hydro power plants

= Thermal power plants

® Wind power plants
‘BES stands as a strong candidate to

enhance system flexibility. = Small and industrial power

plants
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Operational Models for Battery Energy Storage Systems in the Balancing
Market of NOS BiH

The primary objective: assess the required potential of battery storage systems in BiH for balancing
the grid with additional capacity of wind and solar and to analyze the associated revenue streams:

= 1500 MW of solar — hourly production profiles

= 1000 MW of wind — hourly production profiles

The study seeks to explore the revenue-generating opportunities for battery storage systems,
particularly through participation in ancillary service markets.
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Operational Models for Battery Energy Storage Systems in the Balancing
Market of NOS BiH
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Operational Models for Battery Energy Storage Systems in the Balancing
Market of NOS BiH: Key findings

Secondary Regulation (significant revenue):

Total annual costs of delivered services in 2023 were almost 4 million EUR, with additional 3.2 million EUR required, but not
delivered

Additional requirements due to increased variable renewable sources are estimated to 23.6 million EUR

The estimated annual revenue from BESS operations stands at approximately 4.5 million EUR

Seasonal Production Patterns: Solar production peaks in summer, while wind production is highest from January to
April and in November and December. These complementarities offer opportunities for optimization.

System Size Considerations: Peak power demand in BiH is approximately 1.9 GW, making significant challenges for
high shares of RES.

Wind-to-Solar Ratio: BiH's expected wind-to-solar production ratio of 40:60 suggests a moderate need for storage

compared to regions with higher wind dominance. Simulation results indicate a requirement of 450-560 MWh
battewergy storage capacity for balancing purposes, depending on forecast errors.
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Operational Models for Battery Energy Storage Systems in the Balancing
Market of NOS BiH: Key findings

Comprehensive Study: Conduct a top-down analysis considering system size, wind-to-solar ratio, current
balancing sources, and future scenarios to refine storage requirements.

Location Optimization: Explore optimal locations for battery storage systems to enhance grid flexibility,
improve voltage conditions, and reduce transmission losses.

Strategic Deployment: Consider phased deployment of multiple battery storage systems with capacities of
150 MWh and power of 75 MW each to maximize system benefits.
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The concept of data exchange between system operators in Bosnia
and Herzegovina

Motivation Objective

W

Enhance dato

Dility 1
streamline information
exchange among systesm
operators invBosniow ands
Hergegovina for move
efficient collaboratiov.

Page 8 | 29 Oct. 2024 | Project Green Agenda: Tailored support



4

The concept of data exchange between system operators in Bosnia
and Herzegovina
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data exchange

General
principles of

DSO requirements for
data exchange
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The concept of data exchange between system operators in Bosnia
and Herzegovina

NOBBIH

Supplier

Elektroprenos
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The concept of data exchange between system operators in Bosnia

and Herzegovina
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The concept of data exchange between system operators in Bosnia
and Herzegovina

Curently identified and described
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The concept of data exchange between system operators in Bosnia

and Herzegovina

Data federation concept

« Each actor keeps and maintains it’s
own data — no need for large central
storage.

+ Single source o truth - most recent data
is entered, the data federation database
will have it.

* Fast data access — no complex
infrastructure.

* No historical data - data federations
only have the most recent, current data.
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Each stakeholder can be a data source or data consumer!
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Technical specification and requirements for integration of RES into
DSO Telecommunication network

% Motivation Objective

Crnogorski elektrodistributivni sistem

Wy

- The large-scale
integratiow of solaw power
planty in the distributionw
grid profoundly impacty
ity operational state;

ing the
consistency and quality of
power supply.
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Technical specification and requirements for integration of RES into
DSO Telecommunication network
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Technical specification and requirements for integration of RES into
DSO Telecommunication network
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| CONSULTING GROUP

Thank yow for
your attention!
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