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1. INTRODUCTION

Regulation (EU) 2019/943 of the European Parliament and of the Council on the
internal market for electricity, sets the basis for an efficient achievement of the
objectives of the Energy Union regarding the climate and energy framework for
2030, by enabling market signals to be delivered for increased efficiency, higher
share of renewable energy sources, security of supply, flexibility, sustainability,
decarbonisation and innovation and sets fundamental principles for well-

functioning, integrated electricity markets.

While decarbonisation of the electricity sector renders energy from renewable
sources a major part of the market, it is crucial that the market encourages
investments that support infrastructure, such as more flexible generation,
interconnection, demand response and energy storage. More specifically, in
order to integrate the growing share of renewable energy, the electricity system
needs to use all available sources of flexibility, particularly demand side solutions
and energy storage, and should make use of digitalisation through the integration

of innovative technologies with the electricity system.

Regulation (EU) 2019/943 was amended by Regulation (EU) 2024/1747 as
regards improving the Unionis electricity market design. One of the relevant
objectives was to provide specific investment incentives to achieve
decarbonisation objectives through supporting long-term investment in
renewable energy generation, flexibility and grids and as such has laid down a

framework for the assessment of flexibility needs (FNA).

Based on Article 19e of Regulation (EU) 209/943, no later than the 25th of July
2026, the regulatory authority or another authority or entity designated by a
Member State (MS), shall adopt a report on the estimated flexibility needs for a
period of at least the next 5 to 10 years at national level, in view of the need to
cost effectively achieve security and reliability of supply and decarbonize the
electricity system, taking into account the integration of variable renewable

energy sources (RES) and the different sectors, as well as the interconnected
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nature of the electricity market, including interconnection targets and potential

availability of cross- border flexibility.

Besides, as per paragraph 6 of the Article 19e, the European Union Agency for
the Cooperation of Energy Regulators (ACER) has approved the proposal of the
European Network of Transmission System Operators (ENTSO) for Electricity
and the EU DSO entity regarding the type of data and format to be submitted to
a regulatory authority or another authority or entity designated to adopt the FNA
Report, through the Decision on the approval of the FNA Methodology (ACER
Decision No0.05/2025). ACERis FNA Methodology aims on a harmonized

assessment of the flexibility needs of the electricity systems of the European MS.

The FNA reports are necessary in view of the need to cost-effectively achieve
security and reliability of supply and decarbonize the electricity system and as
per Article 19f, will support the MS in setting their indicative national objectives

for non-fossil flexibility.

Furthermore, as indicated in paragraph 7 of the Article 19e, the national FNA
reports will be submitted to the Commission and to ACER and will be published.
Within 12 months of receipt of the reports, ACER shall issue a report analysing
them and providing recommendations on issues of cross-border relevance
regarding the findings of the regulatory authority or another authority or entity
designated pursuant to paragraph 1, including recommendations on removing

barriers to the entry of non-fossil flexibility resources.
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2. ROLE AND ACTIONS OF THE CYPRUS ENERGY
REGULATORY AUTHORITY

The Cyprus Energy Regulatory Authority (CERA) has been designated as the
competent authority for the preparation of the National Assessment Report on
the Estimated Flexibility Needs (FNA Report) in accordance with the Article 19e
of the Regulation (EU) 2019/943 fion the internal market of electricityo.

Based on paragraph 1 of the above mentioned Article, CERA shall adopt no later
than one year after the approval by ACER of the FNA methodology (ACER
Decision N0.05/2025, dated on the 25th of July 2025) and every two years
thereafter, a report on the estimated flexibility needs for a period of at least the
next 5 to 10 years at national level, in view of the need to cost effectively achieve

security and reliability of supply and decarbonization of the electricity system.

The FNA Report shall:

(a) be consistent with the European Resource Adequacy Assessment (ERAA)
and National Resource Adequacy Assessments (NRAA) conducted pursuant to
Articles 23 and 24; and

(b) be based on the data and analyses provided by the transmission system
operators and distribution system operators of each Member State pursuant to
paragraph 3 of Article 19e and using the common methodology pursuant to

paragraph 4 of Article 19e and, where duly justified, additional data and analysis.

Furthermore, the FNA Report shall:

(a) evaluate the different types of flexibility needs, at least on a seasonal, daily
and hourly basis, to integrate electricity generated from renewable sources in
the electricity system, inter alia, different assumptions in respect to electricity

market prices, generation and demand,;
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(b) consider the potential of non-fossil flexibility resources such as demand
response and energy storage, including aggregation and interconnection, to
fulfil the flexibility needs, both at transmission and distribution levels;

(c) evaluate the barriers for flexibility in the market and propose relevant
mitigation measures and incentives, including the removal of regulatory
barriers and possible improvements to markets and system operation
services or products;

(d) evaluate the contribution of digitalization of electricity transmission and
distribution networks; and

(e) take into account sources of flexibility that are expected to be available in

other Member States.

In alignment with the provisions of paragraphs 2 and of 3 of Article 19e, the data
and analysis that are needed for the preparation of the report should be provided
by the Transmission System Operator and the Distributing System in the type,
the format and the analysis defined in ACERis Decision on the FNA Methodology:
Annex | T fiType and format of data and the methodology for TSOs{ and DSOsb

flexibility needs analysiso.

In this respect, and as per the provisions of Article 4 of the FNA Methodology, on
the 2"d of March 2026, CERA held a meeting with the Transmission System
Operator of Cyprus (TSOC) and the Distribution System Operator of Cyprus
(DSO), in order to agree among others on the following:
e The exact scope of data and analysis that the TSOC and the DSO intend
to provide at national level,
e Their respective roles and responsibilities in provided the data and
analysis;
e Estimated timeline for the exchange of data;
e Common target years for the purpose of data and analysis pursuant to
Article 6(1) of the FNA Methodology,
e Temporal, spatial and voltage granularity of DSO data pursuant to Articles
6 and 10 of the FNA Methodology,
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e Additional assumptions to be used for the purpose of the FNA

methodology.

During the above mentioned meeting and as per Article 6 of the FNA
Methodology, it was agreed that the TSOC and the DSO will provide the data and

analysis for the two following target years:

i.  Year 2028, which is already being assessed for the preparation of both the
European Resource Adequacy Assessment Report (ERAA) and the
National Resource Adequacy Assessment (NRAA), as requested in
paragraph 1 of the Regulation (EU) 2019/943 and Article 7 of the FNA
Methodology, and

ii. Year 2030, which is an EU policy target year, as requested in Article 19
(4) (b) (iii) of the Regulation (EU) 2019/943.

With regards to ERAA, it is specified that the Republic of Cyprus currently obtains
exemption for Articles 23 and 24 of the Regulation (EU) 2019/943.

Furthermore, it was agreed that the TSOC will provide data and analysis for three
climate years and in particular for the years 2023, 2024, 2025, since these data
are the most recent available data and have been considered in the NRAA for

the target year 2028.
In addition to the above, during the meeting the following were agreed:

i.  Flexibility resources will be assessed with technological neutrality, but
considering realistic deployment capabilities in Cyprus by 2030. Thus,
Battery Energy Storage Systems (BESS) with an energy-to-power ratio of
2 and 4 hours will be examined, as these configurations are considered
realistic for implementation in Cyprus within the specific time horizon.

ii. The TSOC will not perform analyses under Article 12 (iTSO Network
Flexibility Needso) of the ACERis FNA Methodology since:
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a) RES curtailments to be considered in the report arise from surplus RES
generation relative to total system demand. RES curtailments resulting
from transmission system constraints are not examined, as the Cypriot
electricity system does not currently experienced®nor is it expected to
experiencedsignificant local curtailments due to network congestion;

b) There is optionality to conduct analyses under Article 12;

c) Article 13 analysis is required only if congestion related curtailments
exceed 10% of total curtailments, which is not applicable in our case.

The scenarios and assumptions to be used for the FNA will be the same

with the scenario and assumptions of the NRAA. Among these the most

important assumptions are that there will not be an electric interconnection
in operation by 2030 and that the natural gas will be available for

commercial operation of conventional generation units by 01/07/2030.

The DSO will perform analysis as per the FNA Methodology requirements

only for Medium Voltage level of the distribution system, as the Low

Voltage level is not modeled in the analysis software used by the DSO.

The DSO will not incorporate demand and response as input data in the

flexibility assessment analysis since relevant data are not available.

Another important decision taken during the above mentioned meeting, was the

following timeline for the exchange of data :

by the 6™ of March 2026 the DSO will inform in writing the TSOC of the
data required to be able to proceed with the DSOis FNA analysis;

by the end of March the TSOC will provide the above specified data to the
DSO;

by the end of May 2026 both TSOC and DSO will provide the required
data and analysis to CERA (as per Atrticle 4 (2) of the FNA Methodology)
in order to proceed with timely adoption of the National Assessment

Report on the Estimated Flexibility Needs.
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The table below summarizes the data, assumption and responsibilities that were
agreed between the National Regulatory Authority (CERA), the TSOC and the
DSO.

Type of Data or Relevant Data or Timeline Responsible
Timeline Article in the Entity
FNA
Methodology

Timeline for the | Art4(2) Exchange of data to be | TSO, DSO
exchange of data concluded by the end a&f

May 2026
Target years Art 6(1) 2028 and 2030 TSO, DSO
Climate years Art 6(5) 2023, 2024, 2025 TSO
Temporal Art 11 TSO: Seasonal, Weekdays | TSO, DSO
Granularity T Weekend, Hourly

DSO: Hourly
Spatial Granularity Art 11 Member State Area TSO, DSO
Voltage Granularity | Art 11 Medium Voltage DSO
Barriers Art 15 NRA
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3. DATA AND METHODOLOGY

The assessment of the flexibility needs in the Republic of Cyprus was conducted
based on the data and analyses provided by the TSOC and the DSO in
accordance to the relevant ACERI(s Methodology, as described in the Annex | of
the ACERI(s Decision N0.05/2025.

The current Section of the FNA Report specifies the sources of data, the specific
assumptions taken and the scenarios used by the TSOC and DSO, taking into
account the specific characteristics of the Cyprus electricity system as a small

and isolated system without electrical interconnection.

As mentioned in Section 2 of the FNA Report, analyses were performed for the
target years 2028 and 2030, using climatological years 2023, 2024 and 2025, in
order to capture weather-related variability affecting both demand and RES

generation.

3.1.Data and analysis provided by the TSOC
The input data and the FNA analysis provided by the TSOC are provided in the
Appendix | of the present Report.

The set of input data in the format indicated in the Tables of Annex 1 of the FNA
Methodology (with exemption of Tables 4, 9 and 13 that are not applicable for the
Republic of Cyprus as described in the present Report), along with the FNA
results in the format indicated by Table 14 of the above mentioned Annex, will be
provided through the dedicated ACER Platform.

3.1.1 Methodology

The TSOCis study was based on a time series with an one-hour resolution and
on assumptions and scenarios aligned with those of the NRAA for the period
2027-2030. Analyses were conducted through chronological simulations of
system operation, considering technical constraints of conventional units, storage

characteristics, reserve requirements, and RES/demand variability. Results were
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used to identify flexibility gaps, quantify storage needs, evaluate RES curtailment
reduction, and assess the contribution of flexibility resources to achieve a secure

and efficient electricity system.

RES curtailments considered in the study arise from surplus RES generation
relative to total system demand. RES curtailments resulting from transmission
system constraints are not examined, as the Cypriot electricity system does not
currently experienced®nor is it expected to experiencedsignificant local
curtailments due to network congestion. Besides, taking into account that there
is optionality to conduct analyses under Article 12 and the fact that Article 13
analysis is required only if congestion-related curtailments exceed a certain share
of total curtailments (10%), it was decided during the meeting among CERA,
TSOC and DSO that the TSOC will not perform analyses under Article 12 (fiTSO
Network Flexibility Needso) of the ACER{s FNA Methodology.

Flexibility resources were assessed with technological neutrality, but taking into
account realistic deployment capabilities of such flexibility resources in the
Republic of Cyprus by 2030. Thus, Battery Energy Storage Systems (BESS) of
2-hours duration was examined, with a sensitivity analysis of BESS of 4-hours
duration, as these configurations are considered realistic for implementation in
Cyprus within the specific time horizon, with 2-hours duration being the most
realistic option for the following 3-4 years. In addition, this technology can
accommodate the system demand curve characteristics, night peak duration and
implementation timelines of alternative storage technologies. Furthermore, it is
not foreseen to have mature pumped-storage projects and high demand

hydrogen projects in the Republic of Cyprus before 2030.
More details on the TSOCis Methodology are provided below.
3.1.1.1 Forecast Time Series for Demand and RES Generation

In order to incorporate stochasticity in the forecast of RES generation and
electricity demand for the target years the analysis took into account as a time

series the historical demand data and the RES generation data of the years 2023,
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2024, 2025 based on the extrapolation used for the NRAA. Additional constant
base loads were added. In particular, 50MW for new desalination units were
taken into account for each of the year under study as well as 95MW in year 2030

for cold ironing purposes (70MW for Limassol Port and 25MW for Larnaca Port).

Regarding the RES generation, the installed capacity of windfarms was
considered to remain unchanged for the period of the analysis (167.1MW).
Biomass and small conventional units were treated as negative demand. The
installed capacity of PV systems was considered to increase by 120MW on an
annual basis and this increase was distributed equally on a monthly basis. As
such the expected installed capacity of PV systems for each month of the years

under consideration is presented below:

Month PV Capacity 2028 (MW) | PV Capacity 2030 (MW)
January 1200 1440
February 1210 1450

March 1220 1460

April 1230 1470
May 1240 1480
June 1250 1490
July 1260 1500
August 1270 1510
September 1280 1520
October 1290 1530
November 1300 1540
December 1310 1550

[ e a—
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3.1.1.2 Generation Units Availability

The availability of the conventional generation units currently under operation
was determined using the preliminary maintenance schedule provided by the
Electricity Authority of Cyprus (EAC). The availability of the conventional
generation units to be installed within the period of the analysis is also taking into
consideration the expected timeline of natural gas being available for power
production (taking into account commissioning and testing period required).

Unplanned outages were included using statistical data provided by EAC.

Regarding energy storage systems, year round availability was considered.
Additionally, their power supply capability was considered to be time-constrained

by their available capacity.

Under ERAA Methodology, one hundred (100) independent production units
availability scenarios were assessed for each basis year (2023, 2024, 2025). For
the NRAA Study, the values of the adequacy indicators (LOLE, EENS) for each
of the above mentioned years were calculated as the average of the adequacy

indicators values per the 100 independent scenarios.

For the FNA Report, only one scenario was used for each basis year, a
firepresentative scenarioo, in order to reduce computational constraints. More
specifically, since the NRAA Study results were available during the flexibility
needs assessment, the scenario selected for each basis year was the one
providing adequacy indicators values similar to the average values for each basis

year.
3.1.1.3 Operating Margin

In addition to the obligation to cover demand, it was considered necessary to add
a minimum reserve margin of 60 MW to demand, representing Frequency
Containment Reserve (FCR) and Frequency Replacement Reserve (FRR),

according to the TSOCis Operating Margin Policy.




REGULATION (EU) 2019/943 T ART. 194- FNA REPORT .

3.1.1.4 UCED Computational Tool

The KOIOS Research Center of the University of Cyprus, has developed a Unit
Commitment and Economic Dispatch (UCED) tool to enable the assessment of
flexibility through the use of UCED models. For the FNA Report the approach of
Mixed Integer Linear Programming (MILP) without relaxations was used,
enabling accurate simulation of the electricity system operation and detailed

representation of technical constraints of the generation units.
3.1.1.5 Flexibility Needs Calculation Methodology

Demand and RES time series (wind and PV) were used as input data into the
UCED tool. Based on generation unit availability, as indicated by the
representative scenario used for each basis year, the daily commitment program
and economic dispatch of the generation units were determined on an hourly
basis. The output data/results of the UCED tool consist of times series data that
are used at a later stage for the analysis and assessment of the system operation
and the flexibility needs under different operating conditions and RES penetration

levels.

More detail is provided in the excel sheets provided by the TSOC, which capture
the analysis required as per Articles 8, 9 and 10 of the FNA Methodology. These

sheets are provided in the Appendix I. In summary, the following are mentioned.

Article 8 T System Needs-RES Integration Needs

According to Articles 8(2) and 8(3), the RES curtailment time series used for the

RES integration needs assessment is derived from UCED-based RES
curtailment and adjusted, where applicable, to reflect additional downward
flexibility related to curtailment components identified under Article 9 and Article

10. The final RES curtailment is calculated at hourly granularity as:

Final RES Curtailment = UCED RES Curtailment + MAX (Downward
Ramping Add-on, Downward Short-Term Add-on)
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The MAX operator is applied hourly to avoid double counting between the Article
9 downward ramping-related add-on and the Article 10 downward short-term
flexibility-related add-on. The annual Total Final RES Curtailment is calculated
by summing the hourly final RES curtailment values. In each hour, only the larger
of the Article 9 downward ramping add-on and the Article 10 downward short-
term add-on is applied. Therefore, the annual totals of the two add-ons are shown

for transparency, but they are not directly summed together.

According to Article 8(4)(a), the RES curtailment time series is characterised

through summary indicators describing the level, duration and severity of RES
curtailment for each scenario. There is a relevant table in Appendix | which
summarizes the main RES curtailment indicators, including PV curtailment, wind
curtailment, total UCED-based RES curtailment, downward flexibility-related add-
ons, final RES curtailment, curtailment hours, hourly curtailment statistics,
absorbed RES generation, available RES generation, curtailment share and

residual load indicators.

The total final RES curtailment values include all hourly final RES curtailment
values, including very small values below 1 MWh. The 1 MWh per hour threshold
is applied only for curtailment-hour, minimum/average curtailment during
significant curtailment hours, and event-related statistics. Total final RES
curtailment energy and maximum hourly curtailment are not affected by this
threshold.

Total available RES generation is calculated as absorbed RES generation plus
final RES curtailment. The final RES curtailment share is calculated as total final

RES curtailment divided by total available RES generation.

According to Article 8(4)(b), the RES curtailment time series shall be

characterized through probability distribution and relevant percentiles. As per the
relevant excel sheet, provided in Appendix |, the TSOC reports selected
percentiles of the final RES curtailment time series for each scenario. The final
RES curtailment values include UCED-based RES curtailment and the applicable

downward flexibility-related add-on calculated at hourly granularity.
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According to Article 8(4)(d), the RES curtailment time series was analyzed in

relation to relevant system conditions, including demand, solar generation and
wind generation. The relevant excel sheet in Appendix | reports correlation
coefficients between the final RES curtailment time series and selected system
variables for each scenario. The final RES curtailment time series includes
UCED-based RES curtailment and the applicable downward flexibility-related

add-on calculated at hourly granularity.

Correlation values range from -1 to +1. Positive values indicate that RES
curtailment tends to increase when the corresponding system variable increases.
Negative values indicate an inverse relationship, while values close to zero

indicate weak linear relationship.

The curtailment flag used in the correlation analysis is based on the significant
curtailment threshold of 1 MWh per hour. Therefore, the flag-based correlations
describe the relationship between the occurrence of significant RES curtailment

and the corresponding system variables.

Must-run generation is constant in this assessment and is therefore reported as

not applicable for correlation analysis.

According to Article 8(5), the residual load time series shall be characterized in
terms of variability across the relevant timeframes. The relevant excel sheet in
Appendix | summarizes the residual load variability indicators for each scenario,
including average, minimum and maximum residual load, average absolute
hourly residual load change, maximum hourly increase and decrease, average
and maximum daily residual load range, and the number and share of hours with

negative residual load. Residual load is calculated as:

Residual Load = Load T PV Generation T Wind Generation T Must-Run

Generation

Negative residual load hours indicate periods where PV generation, wind
generation and must-run generation exceed system load, creating conditions that

may require RES curtailment or additional downward flexibility.
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Furthermore, as per the same paragraph of Article 8, residual load variability shall
be characterised using established decomposition methodologies, such as time

decomposition and Fourier decomposition.

In the time decomposition analysis, the residual load time series is characterised
through hourly, daily and seasonal indicators. The hourly decomposition indicator
is calculated as the sum of absolute deviations between hourly residual load and
the corresponding daily average residual load. The daily decomposition indicator
is calculated as the sum of absolute deviations between daily average residual
load and the corresponding weekly average. The seasonal decomposition
indicator is calculated as the sum of absolute deviations between monthly

average residual load and the annual average residual load.

As a supplementary assessment, a Fourier harmonic decomposition is applied to
selected periodic components of the residual load time series, including semi-
daily, daily, weekly and annual/seasonal components. The main Fourier-based
indicators are the Fourier Amplitude and the Approximate Variance Share. The
Fourier Amplitude indicates the strength of the corresponding periodic
component in MW, while the Approximate Variance Share indicates the relative

contribution of that component to the overall residual load variability.

According to_Articles 8(6)18(9), the RES curtailment results are compared

against the RES penetration target in order to assess whether the expected RES
integration target is achieved and whether uncovered RES integration needs

remain.

The RES penetration target is applied as a percentage of total consumed energy.
The required integrated RES energy is calculated as Total Consumed Energy
multiplied by the RES penetration target. In this assessment, the RES
penetration targets used are 28.9% for 2028 and 37.6% for 2030.

Effective RES penetration is calculated using absorbed RES generation after
curtailment. Available RES penetration is calculated using total available RES

generation before curtailment.
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Maximum Acceptable RES Curtailment represents the amount of available RES
generation that could be curtailed while still meeting the RES penetration target.
Curtailment-related Uncovered RES Integration Need is calculated as the amount

of final RES curtailment exceeding this maximum acceptable curtailment.

Where the Available RES Penetration is below the RES penetration target, the
target is not achievable even in the absence of RES curtailment. This reflects a
residual RES target gap related to insufficient available RES generation in the

scenario, rather than a curtailment-related RES integration need alone.

In accordance with Article 8(10)1T8(12), the assessment of additional resources

focuses on flexibility resources required to reduce RES curtailment where
positive curtailment-related uncovered RES integration needs are identified. The
guantification of additional RES capacity required to increase available RES
generation is outside the scope of the Article 8 flexibility-resource assessment
and would need to be addressed through generation expansion / RES

development assumptions.

For the Cypriot isolated power system, the Article 8(10)18(12) flexibility
assessment was implemented through UCED scenarios including adding new
flexibility resources to the system and in particular BESS configurations with
energy-to-power ratio of 2-hours and 4-hours, in line with the realistic scope
agreed with CERA (see Section 2). The 2-hours BESS configuration is
represented in six scenarios, while the 4-hours BESS configuration is

represented through two additional scenarios, one for each target year.

Higher energy-to-power ratios were not modelled as separate UCED cases in the
present analysis, as they were not considered realistically deployable in the

Republic of Cyprus within the analysis time period.

Article  8(13)18(17) relate to fine-tuning, network-related constraints,
unavailability, derating and avoidance of double counting. In the present analysis,
no separate quantified network-related RES curtailment or unavailability time

series was applied. Therefore, as indicated above, the Article 8 results are based
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on the UCED-derived RES curtailment time series and the applicable downward

flexibility-related add-ons from Article 9 and Article 10.

Article 9 T Ramping Needs

The ramping needs assessment is performed under Article 9(11) of the FNA
Methodology. Since the UCED simulations used by TSOC embed ramping
constraints, the assessment is limited to extracting and analysing the impact of

ramping constraints directly from the economic dispatch simulation results.

As the simulation tool does not explicitly report uncovered ramping needs, the
impact of ramping constraints is assessed by comparing two UCED simulations

for each target year and weather/base-year scenario:

1. a full-constraints UCED simulation, where ramping constraints are applied; and

2. a relaxed-ramping UCED simulation, where ramping constraints are relaxed

while keeping all other input assumptions unchanged.

Comparing ENS and RES curtailment between the two cases reveals additional
flexibility needs caused by ramping constraints. The additional ENS observed in
the full-constraints scenario compared with the relaxed-ramping scenario is
interpreted as an upward ramping-related impact. The additional RES curtailment
observed in the full-constraints scenario compared with the relaxed-ramping
scenario is interpreted as a downward ramping-related impact, relevant for the

RES integration needs assessment under Article 8.

Article 10 T Short-Term Flexibility Needs

Short-term flexibility needs were assessed by analyzing deviations between
forecasted and actual residual load, driven by forecasting errors in demand and
RES generation. Upward and downward flexibility requirements were derived

from the distribution of forecast errors, using the 0.1% and 99.9% percentiles.
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Available flexibility was evaluated from UCED results, considering technical limits

of conventional generation units and BESS.

More specifically, according to Article 10(2), the dispatch of flexible resources
was extracted from the economic dispatch results for each MTU, weather/base-
year scenario and target year. In this assessment, the relevant flexible resources
considered in the residual margin calculation include dispatchable conventional

generation units and battery storage assets represented in the UCED results.

For dispatchable generation units, the short-term residual margins were
calculated using the difference between the dispatched power output and the
technical minimum and maximum power limits of each unit. Only units that were
online in the UCED dispatch were considered as immediately available for short-
term residual margin provision. A unit was considered online when its dispatch

was greater than zero.

For battery storage assets, the residual margins were calculated as net
adjustment margins from the current charging or discharging operating point. The
upward battery residual margin represents the ability of the battery to move from
its current position towards maximum discharging capability, while the downward
battery residual margin represents the ability to move from its current position

towards maximum charging capability.

These battery margins represent the possible change in the net position of the
battery and do not imply that the battery can inject power above its rated MW
capacity. The total upward and downward residual margins were then calculated

as the sum of the generation and battery residual margins for each hour.

The relevant table in Appendix | summarizes, for each scenario, the average,
minimum and maximum upward and downward residual margins calculated from
the hourly UCED-based residual margin time series. The 2-hours and 4-hours
BESS are compared on the basis of the same BESS power rating but different

energy capacities; therefore, differences between these cases arise from the
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UCED dispatch and state-of-charge profile rather than from increased

instantaneous power capability.

The calculation also supports the technical characterization required under
Article 10(3), as the residual margins are linked to unit-level technical
assumptions such as Pmin, Pmax and storage power/energy constraints. Further
dynamic constraints, such as ramp rates, start-up/shut-down times and minimum
up/down times, are documented in the following sub-section fiAssumptionso

where available.

According to Article 10(4), the upward and downward uncovered short-term
flexibility needs were calculated for each MTU and weather/base-year scenario
by comparing the short-term flexibility needs derived under Article 10(1) with the
available residual margins calculated under Article 10(2) and characterised under
Article 10(3).

The uncovered short-term flexibility needs were calculated as follows:

Uncovered Upward ST Need = MAX(Upward ST Need T Total Upward
Residual Margin, 0)

Uncovered Downward ST Need = MAX(Downward ST Need T Total

Downward Residual Margin, 0)

A positive uncovered upward value indicates that the available upward residual
margin is insufficient to cover the upward short-term flexibility need. A positive
uncovered downward value indicates that the available downward residual
margin is insufficient to cover the downward short-term flexibility need. A zero
value indicates that the available residual margin is sufficient for the

corresponding direction.

The relevant table in Appendix | summarises the uncovered short-term flexibility
needs per scenario. The iUpward Hourso and iDownward Hourso columns show
the number of hours where the corresponding uncovered need is greater than

zero. The fiUpward Eventso and iDownward Eventsé columns show the number
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of continuous event periods identified within each scenario. An event is defined
as a continuous sequence of hours, within the same scenario, during which the

uncovered need remains greater than zero.

The event duration indicators show the average and maximum duration of these
continuous uncovered need events. The maximum uncovered capacity indicators
show the highest hourly uncovered upward or downward need observed within
each scenario. The average event capacity indicators represent the average

capacity of the identified uncovered need events.

In accordance with Article 10(5), downward uncovered short-term flexibility
needs are also relevant for the assessment of RES integration needs under
Article 8, since insufficient downward flexibility may lead to additional RES
curtailment. Therefore, the downward uncovered needs and their expected
energy are retained as input for the subsequent RES integration needs

assessment.

In line with Article 10(6), the expected energy associated with uncovered short-
term flexibility needs was calculated as the uncovered capacity multiplied by the
associated probability of occurrence of the event. Since the short-term flexibility
needs in this assessment are based on the 0.1 and 99.9 percentile approach of
Article 10(1), the associated tail probability was taken as 0.1%, i.e. 0.001. As the
analysis is performed at hourly granularity, the MTU duration is 1 hour.

Expected Energy MWh = Uncovered Need MW T 1h T 0.001

The resulting expected energy values represent probability-weighted expected

energy and not the raw hourly energy volume of the uncovered need.

Itis mentioned that, in the present assessment, no quantified hourly unavailability
time series or derating factors were available/applied. Therefore, the Article
10(2)710(6) calculations were not repeated with derated residual margins, and
no separate derated residual margin time series is reported under Article
10(9).
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Besides, Article 10(10) is not applicable, as the short-term flexibility needs were
not extracted directly from an economic dispatch simulation embedding forecast
errors. Instead, the short-term needs were calculated separately from residual
load forecast error percentiles under Article 10(1) and then compared with UCED-

based residual margins under Article 10(4).

3.1.2. Assumptions
The main assumptions used to incorporate the specific characteristics of the

Cypriot electricity power system are indicated below.

3.1.2.1 Availability of Generation Units

Generation Units 2028 2030

Vasilikos Power Station 1x Steam Turbinel T 120MW | 1x Steam Turbinel T 120MW
(1500 hours)
1x Steam Turbine2 T 120MW
1x Steam Turbine2 T 120MW
1x Steam Turbine3 T 120MW | (1500 hours)

2x CCGT- 220MW 1x Steam Turbine3 T 120MW

2x CCGT- 220MW

Moni Power Station 5x Gas Turbine - 37.5MW 5x Gas Turbine 37.5MW

Dhekelia Power Station 6x Steam Turbine - 60MW 6x ICE T 17MW

6x ICE T 17MW

New Conventional Units | - 1x CGT T 260MW
(operating on natural gas)
1x CGT- 160MW (Vasilikos
Power Station)

1x ICE T 102MW

Wind Turbines 167.1MW 167.1MW

PVs 1200MW 1440MW

Energy Storage Systems 200MW/400MWh 400MW/800Mwh
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Comments:

The assumptions used for the FNA Report were intended to be exactly the
same as the ones used for the NRAA, but a deviation was needed
regarding the availability of the conventional generation units. More
specifically, in the NRAA it was assumed that the conventional generation
units operating on natural gas would be tested during the first six months
of 2030, thus being commercially operational on 01/07/2030. The results
of the NRAA indicate potential Resource Adequacy issues for 2030 due to
the fact that 720MW from the existing conventional generation units will
not be available from 01/01/2030 due to incompliance with the emission
limits as per the Industrial Emissions Directive (Directive 2010/75/EU,
amended by Directive 2024/1785) and the relevant National Industrial
Emissions Laws of 2013 to 2021 (L.184(1)/2013). Thus, in order to be able
to provide an assessment on the flexibility needs for 2030, it was
necessary to assume that the new conventional generation units will be
commercially operational (using natural gas) on 01/01/2023. In any case,
the relevant authorities of the Republic of Cyprus will proceed with the
designated procedures to ensure the electricity resource adequacy for
2030.

The restrictions on Steam Turbines 1 & 2 of Vasilikos Power Station to
operate up to 1500 hours per year in 2030, as well as the decommissioning
of the Steam Turbines in of Dhekelia Power Station are driven by the
obligation of the Republic of Cyprus to comply with the provisions of the

Industrial Emissions Directive and the National Industrial Emissions Laws.

3.1.2.2 Short Circuit Currents

The constraints due the Short Circuit Currents in the Vasilikos area have been

taken into account, estimating an upper limit of 850MW, which is going to be
resolved by 1/1/2030.
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3.1.2.3 Installed Capacity of Battery Energy Storage Systems

The analysis took into account the installation of energy storage systems, which
are expected to significantly contribute in the operations of the electricity system
in the following years. In order to evaluate their contribution in a realistic way, as
already indicated in Section 2 of the Report, the energy-to-power ratios

considered were 2 and 4. For these cases the power and energy capacity taken

into consideration are indicated below:

Year Max. Power Capacity Energy Capacity Ratio Energy/Power
(MW) (MWh)

2028 200 400 2

2028 200 800 4

2030 400 800 2

2030 400 1600 4

3.2.Data and analysis provided by the DSO

3.2.1 Methodology

In order to assess the flexibility needs, the below parameters were determined

for the distribution system, using the Monte Carlo method:

e Number of RES Systems per Transmission Substation

¢ Number of RES Systems per MV (Medium Voltage) Feeder

¢ Installed Capacity of each RES System

e Location of each RES System

Then, the below methodology presented in the below flow chart was used:
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RANDOM SELECTION OF NUMBER OF
NEW PV SYSTEMS:

'

RANDOM SELECTION OF INSTALLATION
POINT ANDIMSTALLED CAPACITY OF PV
SYSTEM WITH FIXED CONNECTION

!

RANDOM SELECTION OF INSTALLATION
POINT AND INSTALLED CAPACITY OF PV
SYSTEM WITH FLEXIBLE COMNECTION

TERMS

v

| APPLICATION OF PREDICTED
CURTAILMENTS FOR SYSTEM PLURPOSES

.

QUASI-DYNAMIC DIGSILENT

POWERFACTORY ANALYSIS
CALCULATION OF
FLEXBILITY  fe—vES E'%;%?
NEEDS
NLU

NO FLEXIBILITY NEEDS EXIST

3.2.1.1 Technical Constraints and Network Limitations

The below technical constraints and network limitation were taken into account:

busbars, to check for deviations from

allowable limits.

Constraint Description Value
MV Line Loading Utilization rate of medium voltage lines, to 100%
check for overloads
MV Bus Voltage Voltage level at the medium voltage +/- 10%
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LV Bus Voltage

Voltage level at the low voltage busbars, to

check for deviations from allowable limits.

+/- 10%

N-1 Reliability

Criterion

In each Transmission
Substation (TS), the total
installed capacity of RES
Systems with a fixed
connection  shall  not
exceed the firm capacity of
the TS.

In each TS, the total
installed capacity of RES
Systems  with  flexible
connection  shall  not
exceed the firm capacity of
the TS.

In each TS, the total
installed capacity of RES
Systems with a fixed and
flexible connection shall
not exceed the nominal
capacity of the TS.

3.2.1.2 Flexibility Needs Calculation

In cases where violations of the distribution network's

detected, the flexibility needs were calculated.

operating limits where

All flexibility needs are downward, as only problems due to increased RES

penetration were examined.

When an overload of any equipment in the distribution network was detected, the

power curtailment factor i'Q was calculated as per the below equation.

[ e a—
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Ao Lg(t) L00%
s ¥ ) = 0,
_-;I{I’;I: L;’“] £A :

1, otherwise.

This factor represents the maximum allowable percentage of power injection from

RES to avoid overloading.

Subsequently, the flexibility need in MW (0 0 ) was calculated, as per the below

equation,

Fy(t) = (1 — s4(t)) Ppv s(t).

Finaly, the total flexibility in MWh (O ) required was calculated, as per the below

equation,
Ep =Y Fy(t) At.
t

Where:

e 0 0 :the percentage loading value of the MV feeder
e 0 ; 0:the total active power from PV systems of feeder
e 0 0 30:the duration for which flexibility needs are detected

3.2.2 Assumptions

The below assumptions were taken into consideration:

e The analysis took into account only the Medium Voltage (MV) level of the
distribution system, as the Low Voltage (LV) level is not modeled in the
analysis software used by the DSO.

e The target for Total Installed Capacity of PV Systems in the distribution
system for 2028 was 1300MW and the target for 2030 was 1600MW. This

assumption was based on the approved TYNDP (Ten-Year Network
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Development Plan) 202572034 and on existing connection applications under
consideration.

The analysis took into account eight (8) Transmission Substations (TS) that
exhibit particularly high RES penetration and subsequently flexibility needs
may arise. The maximum predicted installed capacity of PV systems with
constant and flexible connections for the target years, are presented in the
following table, limited to the nominal capacity of each TS. The installed
capacity for each substation is a forecast based on the connection requests

already submitted.

H/V Substation RES Systems with fixed RES Systems with flexible
connection terms (MW) connection terms (MW)
2028

Agios Nikolaos 40 20

Athienou 16 16

Alambra 40 20

Ergates 40 20
Kokkinotrimithia 40 20

Kofinou 40 20

Orounta 40 20

Tempria 16 16

2030

Agios Nikolaos 40 40

Athienou 16 16

Alambra 40 30

Ergates 40 40
Kokkinotrimithia 40 40

Kofinou 60 40

Orounta 60 40

Tempria 16 16

The analysis took into account the expected required by the system RES
curtailments (as per the relevant data sent by the TSOC to the DSO) since
they limit the magnitude of active power injection and, consequently, may
reduce flexibility needs.
The analysis assumes that flexible connections of RES systems to be installed
to saturated TS with be provided on the following connection terms:
o Compliance with the N-1 reliability criterion set by the TSOC to be
maintained.
o0 Active power injection: From 19:00 to 22:00.
This assumption was based on the peak wholesale electricity market
prices in Cyprus for the period from 01/10/2025 to 30/04/2026.

[ e a—



REGULATION (EU) 2019/943 T ART. 194- FNA REPORT c" ¢ Ay

0]

Installed with an integrated BESS of at least three hours and a maximum
output power equal to the installed capacity of the respective RES system.
The BESS duration for hybrid PV systems was set to three hours instead
of two or four hours, required by the FNA Methodology, as this represents

the average value of the connection requests already submitted.
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4., RESULTS

4.1. TSOC Results
The results of the TSOC FNA Analysis, as per the Methodology described in
Section 3, are presented in detail the Appendix | and are provided in summary in

the following table:

JaNiHEY Syfin
¢201 Cly1£ NSEI-ISR wSaIRdzI-€

- IiliShe wo{ 1y020SUSR - wo{ ¢3Sk
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The FNA results will also be provided in the format requirement indicated by the
Table 14 of Annex 1 of the FNA Methodology, through the dedicated ACER

Platform.

Furthermore, the following two charts provide a visual representation of the event
capacity distribution required under Article 10(6)(b). The percentiles represent the
distribution of average uncovered capacity per event, while the maximum value
shows the highest hourly uncovered capacity observed within the events for each

scenario and direction.
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Regarding the assumption of the additional constant base loads, it should be
noted that the TSOC has recently received updated data for the needs of the
ports of Limassol and Larnaca. Based on this information, the total demand of
these loads after 01/01/2030 is estimated to be approximately half of the demand
assumed in the Report. As a result, total system demand for the year 2030 is
expected to be lower than that considered in the Report. This reduction is
expected to lead to a higher RES penetration rate and contribute positively to the

achievement of the relevant 2030 target.
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4.2.DSO Results

DSO carried out an analysis of the current state of the selected TS mentioned in
Section 3, without taking into account future RES penetration. The results of this
analysis showed that the in the current state the system can operate securely
and that there no flexibility needs. The following table provide the results of the
worst-case equipment loading and voltage values for each TS over the entire
year (2026). Then, the flexibility needs were calculated for each substation, for
the target years 2028 and 2030.

Current State (2026):

H/V Substation | Maximum MV Feeder | Minimum MV System Maximum MV
Loading Voltage System Voltage

Agios Nikolaos 96% 0.91 p.u 1.05 p.u.
Athienou 91% 0.91 p.u 1.05 p.u.
Alambra 82% 0.91 p.u 1.05 p.u.
Ergates 95% 0.95 p.u 1.04 p.u.

Kokkinotrimithia 56% 0.95 p.u 1.07 p.u.
Kofinou 73% 0.91 p.u 1.03 p.u.
Orounta 59% 0.91 p.u 1.03 p.u.
Tempria 88% 0.93 p.u 1.07 p.u.

Foreseen needs:

H/V 2028 2030 Comments
Substation
Agios Nikolaos | No Maximum  Monthly | Overloading and overvoltage issues
flexibility Flexibility during the year 2030, due to the fact
needs Requirement: that the total installed capacity of RES

systems is expected to reach 80 MW,
3.2 MW/ 208 MWh of which 40 MW concerns systems
with a firm connection and the
remaining 40 MW systems with
flexible connection terms. The issues
are mainly identified between 19:00
and 21:00, a time period during which

the BESS have been modeled to
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export power. The violations appear
consistently across all months of the

year.

Athienou

No flexibility needs

Due to the limited firm capacity of the
TS, the maximum total installed
capacity of RES systems cannot
exceed 32 MW, of which 16 MW
corresponds to systems with a firm
connection and the remaining 16 MW
to systems with flexible connection

terms.

Alambra

No Maximum  Monthly
flexibility Flexibility

needs Requirement:

1.09 MW/ 54.5 MWh

Overloading and overvoltage issues
during year 2030, due to the fact that
the total installed capacity of RES
systems is expected to reach 71 MW,
of which 40 MW concerns systems
with a firm connection and the
remaining 31 MW systems with
flexible connection terms. Out of the
31 MW the 20MW will be connected
on MV bus voltage of 22kV and the
remaining 11 MW will be connected on
MV bus voltage of 11kV. The issues
are mainly identified between 19:00
and 21:00, a time period during which
the BESS have been modeled to
export power. The violations appear
consistently across all months of the

year.

Ergates

No flexibility needs

Due to the limited firm capacity of the
TS, the maximum total installed
capacity of RES systems cannot
exceed 80 MW, of which 40 MW
corresponds to systems with a firm

connection and the remaining 40 MW

[ e a—
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to systems with flexible connection

terms.

Kokkinotrimithia

No flexibility needs

Due to the limited firm capacity of the
TS, the maximum total installed
capacity of RES systems cannot
exceed 80MW- taking into account the
minimum load of the TS, of which 40
MW corresponds to systems with a
firm connection and the remaining 40
MW to systems with flexible

connection terms.

Kofinou

No Maximum  Monthly
flexibility Flexibility

needs Requirement:

1.8 MW /228 MWh

Overloading and overvoltage issues
during the year 2030, due to the fact
that the total installed capacity of RES
systems is expected to reach 100 MW,
of which 60 MW concerns systems
with a firm connection and the
remaining 40 MW systems with
flexible connection terms. The issues
are mainly identified between 19:00
and 21:00, a time period during which
the BESS have been modeled to
export power. The violations appear
consistently across all months of the

year.

Orounta

No Maximum  Monthly
flexibility Flexibility

needs Requirement:

0.74 MW /10 MWh

Overloading and overvoltage issues
during the year 2030, due to the fact
that the total installed capacity of RES
systems is expected to reach 100 MW,
of which 60 MW concerns systems
with a firm connection and the
remaining 40 MW systems with
flexible connection terms. The issues
are mainly identified between 19:00
and 21:00, a time period during which
the BESS have been modeled to

[ e a—
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export power. The violations appear
consistently across all months of the

year.

Tempria No flexibility needs Due to the limited firm capacity of the
TS, the maximum total installed
capacity of RES systems cannot
exceed 32 MW, of which 16 MW
corresponds to systems with a firm
connection and the remaining 16 MW
to systems with flexible connection

terms.

The FNA results are also provided in the Appendix Il of the present Report, as
per the format requirement indicated by the Table 15 of Annex 2 of the FNA
Methodology.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1.Potential Market Barriers

5.1.1 Lack of proper legal framework for markets access to new
entrants and small actors

The existing legal and regulatory framework provides an adequate basis for
market access and, therefore, is not currently considered as a barrier to the

participation of new entrants or smaller market participants.

More specifically:

e The roles, rights and responsibilities of all market participants are clearly
defined in the Electricity Market Rules, providing transparency and legal
certainty.

e Market participation is permitted both on an individual basis and through
aggregation, enabling the participation of smaller actors and flexibility
providers.

e Participation in the organized electricity markets is not subject to
discriminatory restrictions. However, it should be noted that the Intraday
Market has not yet become operational. Pursuant to the relevant
Regulatory Decision N0.02/2026, the Market Operator is required to
establish and commence operation of the Intraday Market within two years
from the commencement of the fully competitive electricity market, which

began operating in October 2025.

Overall, while some market segments are still under development, the legal

framework itself does not represent a material barrier to market access.

5.1.2 Lack of enablers and incentives to provide flexibility
Cyprus is progressing towards the establishment of the necessary regulatory,
technical and market arrangements to facilitate the broad participation of flexibility
resources in the electricity system. Nevertheless, the absence of certain key

enablers continues to constitute a significant barrier to the effective deployment
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of flexibility services. The main enabling areas concern improvements of

electricity market operating and observability systems as outlined below:

e Market Management System

Although the regulatory framework is established, the current Market
Management System (MMS) does not yet support the processes and
transactions required for the participation of Demand-Response resources. In
addition, the existing system does not fully accommodate the capabilities and
functionalities of Energy Storage Systems, thereby limiting their participation

across the different electricity markets.

The Market Operator has initiated the procurement of a new MMS, which is
expected to enable the full integration of Demand-Response and Energy Storage

resources by the end of 2028.

e Advanced Metering Infrastructure

The deployment of Advanced Metering Infrastructure (AMI) is progressing.
However, limited network observability, particularly at the medium-voltage and
low-voltage levels, remains a significant obstacle to the efficient utilisation of

flexibility services.

As flexibility is a relatively new concept within the electricity sector of the Republic
of Cyprus, investments in network monitoring and observability have not yet been
fully prioritised. Nevertheless, it is expected that the network operators will
progressively enhance network visibility, initially focusing on areas experiencing
operational constraints, thereby enabling the effective utilisation of flexibility

resources.

5.1.3 Restrictive requirements to provide balancing services
The Electricity Market Rules currently in application foresee for the procurement
of market based Balancing Services, with limited participation of Energy Storage
Systems and no participation of Demand Response due to MMS restrictions.

Once the new MMS is available, a revised version of Electricity Market Rules will
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be applied (they are already approved by CERA), enabling participation of Energy
Storage System at full capacity and participation of Demand and Response
resources. On this basis, the above mentioned restrictions for Balancing Services
are due to the current version of the MMS and not to restrictive requirements to

provide Balancing Services.

5.1.4 Restrictive requirements to provide congestion management

To date, neither the TSOC nor the DSO have identified network congestion, thus
the issue is not addressed and no market-based congestion management
measures are in place. Consequently, congestion management is not currently
considered a barrier to the deployment of flexibility.

Nevertheless, it should be noted that the existing Electricity Market Rules do not
provide for market-based congestion management mechanisms, and no local
flexibility markets are currently operational. If the need for congestion
management evolves, the development of such mechanisms may need to be

considered.

5.1.5 Complex, lengthy, and discriminatory administrative
requirements

Administrative procedures are not considered a significant barrier to the

participation of flexibility resources.

Grid connection procedures are transparent and proportionate, while any delays
experienced are primarily attributable to network capacity constraints rather than
to administrative processes. Likewise, the technical and administrative
requirements for grid connection and market participation are considered

appropriate and non-discriminatory.
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5.1.6 Lack of regulatory incentives to system operators to consider
non-wire alternatives

CERA recently issued the Regulatory Decision ?a. 02/2026 (dated 26/06/2026),
which establishes the regulatory framework for the development of local flexibility
markets and introduces incentives for the DSO to procure flexibility services as

an alternative to conventional network reinforcement (non-wire alternatives).

Although the Regulatory Decision provides for an implementation period of up to
18 months before its provisions become fully applicable, it is expected that, once
implemented, the established incentive framework will adequately encourage the
DSO to consider flexibility resources. Consequently, the lack of regulatory
incentives for the DSO is soon to be resolved, thus it is not expected to constitute

a long-term barrier to the deployment of flexibility resources.

5.2.Contribution of digitalisation
Digitalisation is recognized as a key enabler for the efficient integration and
utilisation of flexibility resources in the electricity system of the Republic of
Cyprus. The increasing penetration of distributed renewable energy sources and
electric vehicles, as well as the expected installation of energy storage systems,
require enhanced visibility of the electricity network and the capability to monitor,
forecast and manage system conditions in near real time. In this respect, the
ongoing deployment of AMI and modernisation of network observability, will
provide the data and operational capabilities necessary to support the
participation of flexibility resources in electricity markets and system operation.
At the same time, the planned upgrade of the Market Management System
(MMS) will facilitate the market integration of demand response and energy
storage, enabling these resources to participate more effectively in the various

electricity market timeframes.

Digitalisation will also play an important role in allowing the TSO and the DSO to
utilize flexibility as a cost-effective alternative to conventional network
reinforcement, where appropriate. Enhanced data analytics, forecasting tools,

automated control systems and improved communication infrastructure will
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support the identification of network constraints, the procurement of local
flexibility services and the secure operation of an increasingly decentralized
electricity system. Although digitalisation in Cyprus is still at a relatively early
stage, the implementation of the relevant regulatory framework is expected to
establish the foundations for the widespread deployment of flexibility services,

contributing to a more resilient, efficient and decarbonised electricity system.

5.3.TSO Conclusions
As a general conclusion of the assessment, the results indicate that the system's
flexibility needs and RES curtailments occur primarily during periods of high RES
penetration, reduced residual demand, and limited availability of downward
flexibility. Enhancing the capability of BESS by increasing storage duration from
two (2) to four (4) hours leads to a substantial reduction in RES curtailments in
the scenarios where a comparative assessment was carried out, highlighting the
contribution of storage to a more effective integration of renewable energy

generation.

At the same time, the results indicate that in certain scenarios for the year 2030,
the RES penetration target is not achieved, regardless of the level of RES
curtailment. This finding is mainly attributable to the significant increase in
electricity demand projected for 2030, which is not accompanied by a
corresponding increase in installed RES capacity in the scenarios examined.
Consequently, the RES penetration rate remains at relatively low levels, despite
the reduction in curtailments achieved through the addition of flexibility resources.
In this context, the contribution of BESS to achieving the RES penetration target
is limited, as the main constraining factor is not the ability to absorb the renewable
energy generated, but rather the overall available RES generation potential

relative to the system's projected demand.

In addition to the above, taking into account the recently updated data the TSOC
received for the expected needs of the ports of Limassol and Larnaca (which has
been considered in the present Report as additional constant base loads), the

total demand of these loads after 01/01/2030 is estimated to be approximately
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half of the demand assumed in the study. As a result, total system demand for
the year 2030 is expected to be lower than that considered in the TSOC analysis.
This reduction is expected to lead to a higher RES penetration rate and contribute

positively to the achievement of the relevant 2030 target.

5.4.DSO Conclusions
The DSO flexibility needs are highly dependent on the location of RES generation
units, the timing and duration of active power injection and the total installed RES
capacity. Consequently, the flexibility requirements identified in the DSO analysis
should be considered indicative, as they are subject to the underlying

assumptions and network development scenarios.

Flexibility needs can be significantly reduced through the connection of new RES
plants to dedicated medium-voltage feeders located close to transmission
substations, by extending the energy injection hours or by reducing the injected
energy thorough Energy Storage Systems, or by limiting their injection below the
installed RES capacity. In addition, higher levels of renewable curtailment and

lower overall RES penetration further reduce the need for flexibility services.

Overall, the DSO analysis concludes that the expected flexibility requirements of
the distribution network are relatively limited. This is expected primarily because
the total installed RES capacity connected to each transmission substation is
constrained by its rated capacity, while flexible connection arrangements create
temporal diversity between firm and flexible RES connections, increasing
renewable integration without proportionally increasing flexibility procurement
needs. In cases where persistent network constraints were identified, the DSO
analysis indicated that targeted grid reinforcements and network upgrades could
provide a long-term solution and at the same time the relevant regulatory
framework could facilitate and promote the procurement of local flexibility
services, allowing for the efficient planning of those long term developments.
Furthermore, the construction of new 22 kV feeders could enable the connection
of large-scale RES projects without violating distribution network operational

limits or requiring additional flexibility procurement.
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The DSO analysis also highlights that renewable energy curtailments, due to
safety/stability of the system, substantially mitigate distribution-level flexibility
needs, as they coincide with periods of maximum RES generation when network
operational limits violations are most likely to occur. Consequently, any significant
reduction in curtailment levels could increase these violations and lead to higher
flexibility requirements. Voltage-related flexibility needs were found to be
negligible due to the mandatory implementation of the Q(U) and P(U) voltage
control functions prescribed in the DSO's technical requirements for RES
installations. Finally, the DSO notes that this analysis represents its first
comprehensive assessment of flexibility needs and, in the absence of established
methodological guidance from the EU DSO Entity, the results should be regarded
as an initial estimate that may be refined as methodologies and industry practices

evolve.
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7. LIST OF ACRONYMS AND ABBREVIATIONS

FNA
MS
RES
ACER
ENTSO
CERA
ERRA
NRAA
TSOC
DSO
BESS
EAC
FCR
FRR
UCED
MILP
MV
LV
TS
TYNDP
MMS
AMI

Flexibility Needs Assessment

Member State

Renewable Energy Resources

European Union Agency for the Cooperation of Energy Regulators
European Network of Transmission System Operators
Cyprus Energy Regulatory Authority
European Resource Adequacy Assessment
National Resource Adequacy Assessment
Transmission System Operator of Cyprus
Distribution System Operator of Cyprus
Battery Energy Storage Systems

Electricity Authority of Cyprus

Frequency Containment Reserve
Frequency Replacement Reserve

Unit Commitment and Economic Dispatch
Mixed Integer Linear Programming

Medium Voltage

Low Voltage

Transmission Substation

Ten-Year Network Development Plan
Market Management System

Advanced Metering Infrastructure
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Deliverable:

Submitted to:

Prepared by:

Target Years:
Weather/Base Years:
Battery Cases:
Methodology Reference:
Calculation Basis

FNA Article 8 — RES Integration Needs

CERA

T50C

2028, 2030

2023, 2024, 2025

2h and 4h BESS cases where applicable

FNA Methodology — Article 8

UCED results, Article 9 ramping add-ons, Article 10 downward short-term add-ons



Scenario Target Year Base Year Batteryh Deseription
2028 target year using 2023
2028b2023_2h 2028 2023 2 base/weather year and 2-hour
BESS
2078 target year using 2024
2028b2024_2h 2028 2024 2 base/weather year and 2-hour
BESS
2028 target year using 2024
2028b2024 4hr 2028 2024 4 base/weather year and 4-hour
BESS
2028 target year using 2025
2028b2025_2h 2028 2025 2 base/weather year and 2-hour
BESS
2030 target year using 2023
203002023 _2h 2030 2023 ) base/weather year and 2-hour
BESS
2030 target year using 2024
203002024 _2h 2030 2024 2 base/weather year and 2-hour
BESS
2030 target year using 2025
2030b2025_2h 2030 2025 2 base/weather year and 2-hour
BESS
2030 target year using 2025
2030b2025_4hr 2030 2025 4 base/weather year and 4-hour
BESS



Input / bndicator

Loagl

P Ganerstion

Wind Generation

PV Curtaliment.
Wind Curtadment
UCED RES
Curlaiiment

Article & Add-on
Article 10-A8d-on
Mt Bun

Aesidual Load

Fiiral RES
Curtaiiment

Description

Howrty syitem load used in the WCED
sCeTmario

Hourly PV generation absdrbed by the
system
Hourky wind pereration absashed by the
sysiem
Haidrty PY eurtatiment
Hourly wind curtallment

Pand Wind curtadment

Dewnweard ramping=related sdditional RES
curtatinagit
Derwmiward short-term flexibility-refated
-addittonal RES curtaimant
Mirirum sypchogoous | must-run
geEneration asstmption
Lead mbnis PV generation, wind ganeration
and must-run ganeration
UCED RES curtailmant plus Spplisable
~downward add-on

Soures |
Calclation

Ucen/

ACEETED input

UCETD results

UCED resuls.

UCED fisstits
UCED resulis

UCFD resits

Article 5{11]
- houdy
COMBATHOn
Article 10
raguits
1‘.!.!] MW
Calculated

Calcubated

This shest summarisis the inpul data and calouisted Indicarors wged for
the Article § RES insugration needs assessment. The detaifed hourly input
Lima serics ace retained in the working calculation file and are not
Inclided In the submission warkbock In arder to keap the submitted file

focused en the final methodofogy cutputs and resufts.
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Field Value
FMA Article 9 —

Deliverable Rambing Needs
Submitted to CERA
Prepared by T50C
Methodology Route Article 9(11)
Target Years 2028, 2030

Weather/Base Years 2023,2024, 2025

2h and 4h BESS cases

Battery Cases where available



Scenario

202852023 _2h

2028b2024 _2h

2028b2024_4hr

2028b2025_2h

2030b2023_2h

203062024 2h

2030b2025_2h

2030b2025_4hr

Target Year

2028

2024

2028

2028

2030

2030

2030

2030

Base [ Weather Year

2023

2024

2024

2025

2023

2024

2025

2025

Battery h

2

Source UCED { Input

UCED_2028b2023

UCED 2028b2024

UCED_2028b2024_ahr

UCED_2028b2025

UCED_2030b2023

UCED _2030b2024

UCED_2030b2025

UCED_2030b2025_4ahr

Description
2028 target year using 2023
weather/base year and 2h BESS

2028 target year using 2024
weather/base year and 2h BESS

2028 target year using 2024
weather/base year and 4h BESS

2028 target year using 2025
weather/base yearand 2h BESS

2030 target year using 2023
weather/base year and 2h BESS

2030 target year using 2024
weather/base year and 2h BESS

2030 target year using 2025
weather/base year and 2h BESS

2030 target year using 2025
weather/base year and 4h BESS
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202852023 2h
202852024 _2h

202862024_ahr

zosuhzuu_zh
| 2030b2025_2h
203062025_ahr

Additional AES Tortallmunt disto Kamping MWH
A675.6
14845.6
13552.1
35255:1
w?,s-
10264
1673
i‘S_O.ﬂ

Usad for Article B RES integration?
Yo
Yas.

Yes
Yes
Yes
Yes
Yes

Treatmant in Article 5
Considered in Article 8 assessment
Considered in Article 8 assessment
Considered in Article 8 assessment
Considered in Article & assessment
cmmed in Arl:l:le 8 aﬁmerlt_
Considered in Anfde b assassment_.
‘Considered in Article 8 assessment
tnnsi:ierad in Arhde E asaessmcnt




Field
Deliverable

Submitted to
Prepared by

Target Years
Weather/Base Years

Battery Cases
nMethodology Reference

Version
Date

Value
FNA Article 10— Short-
Term Flexibility Needs
CERA
TS0OC
2028, 2030
2023, 2024, 2025
2h and 4h BESS cases
where available
ACER Decision 05/2025
—FNA Methedology
Annex |
1st
02/06/2026



Scenario

202862023 _2h

2028b2024_2h

2028b2024_4hr

202802025 2h

203062023 2h

203062024_2h

2030b2025_2h

2030b2025_4hr

Target Year

2028

2028

2028

2028

2030

2030

2030

2030

Base [ Weather Year

2023

2024

2024

2025

2023

2024

2025

2025

Battery h

Source UCED [ Input

UCED_ 202802023

UCED 2023b20324

UCED_2028b2024_4hr

UCED_2028b2025

UCED_2030b2023

UCED_2030b2024

UCED_2030b2025

UCED_2030b2025_ahr

Description
2028 target year using 2023
weather/base year and 2h BESS

2028 target year using 2024
weather/base year and 2h BESS

2028 target year using 2024
weather/base year and 4h BESS

2028 target year using 2025
weather/base year and 2h BESS

2030 target year using 2023
weather/base year and Zh BESS

2030 target year using 2024
weather/base year and 2h BESS

2030 target year using 2025
weather/base year and 2h BESS

2030 target year using 2025
weather/base year and 4h BESS
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