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1. Introduction

The island of Cres is located in the Kvarner Gulf, in the northern Adriatic Sea. The island is located
between the Istrian peninsula and the northern Croatian Littoral mainland. Cres covers 405.7 km?,
which makes it the largest Croatian island. The island has approximately 3000 inhabitants, with
2700 living in the municipality of Cres, with a significant seasonal increase due to summer tourism.
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Figure 1: Map of Cres

The entire power system of the Cres-LoSinj archipelago is connected to the Croatian power system
via a submarine cable via the island of Krk. According to available data from the Croatian
Transmission System Operator (HOPS), the backbone of the system is the 110 kV transmission cable
LoSinj — Krk and the 110/35 kV transformer station LoSinj. Furthermore, the archipelago is connected
to the mainland through the island of Krk via a 35 kV cable with a nominal power of 21.8 MW, while
the power of the transmission transformer on Krk is 20 MVA [1].
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Figure 2: Cres-Losiny electric system

The island of Cres is one of the main Croatian islands where projects are being implemented to
demonstrate the possibility of developing communities that live sustainably in terms of energy
within island contexts. The island has several renewable energy production sites, primarily
photovoltaic via both large-scale industrial plants and small producers (residential).

Today, the island aims to develop an energy community that includes public and private complexes.
This project, launched in recent years, is currently under investigation.

One of the projects involves the construction of a 6.5 MW plant that will produce approximately
8500 MWh of electricity per year, serving 2,500 families. It will increase the energy self-sufficiency
of the islands of Cres and LoSinj, especially at times of increased consumption in the tourist season.
(2]

Due to its favourable geographical position and solar irradiation, the Cres-LoSinj solar potential is
remarkable. It could also be argued that the entire Cres-LoSinj archipelago has the potential for
harnessing wind energy as well due to low-speed wind presence. However, a wind power plant was
never part of the island’s development plans.

The average annual total solar radiation on the Cres-LoSinj archipelago is very favourable and varies
from 1.45 MWh/m2 in the north to 1.52 MWh/m2 in the south. This is also reflected in the above



figure, which shows a map of the average annual horizontal surface radiation in the Republic of
Croatia, clearly indicating that the southern part of the island of Cres has a greater potential for
electricity production than the northern part.

This approach is also reflected in the Cres-LoSinj Clean Energy Transition Agenda (developed with
the support of the CE4EUI Secretariat), as well as in measures proposed by the SECAP covering the
City of Cres area.

Considering that the island could therefore have a large PV production potential and a limited grid
connection capacity, it could be strategic to investigate opportunities related to the local self-
exploitation of PV directly on the island.

Given the island's current situation, it is therefore important to assess the potential economic impact
of the implementation of batteries at the energy community or household level. The challenges are
several:
i.  correctly assessing the feasibility of installing a battery and, if necessary, determining the
appropriate size;
ii. understanding which type of energy community is economically viable following the
introduction of the new regulatory framework adopted in May 2025, which establishes a
new remuneration mechanism based on a net billing scheme.

Considering Cres targets and energy communities’ intentions, it is relevant to investigate and
present some of the most relevant self-consumption community examples currently in place on EU
Islands:

e Samso Island (Denmark): this island has approximately 4000 inhabitants in a surface of
114 km?. Over the years, it has developed a fully renewable energy system that covers the
entire electricity consumption. The local energy community manages the overall island self-
consumption [3].

e El Hierro (Canaries, Spain): a volcanic island with a population of 11000 inhabitants. This
island is not connected to the grid and was historically powered by diesel generators.
However, in recent years, the RES production rate has steadily increased, and today it can
cover up to the 70% of the electricity demand, also thanks to a proper local energy
community management approach. [4].

e Tilos (Greece): this little island, with 500 inhabitants, is the first island in the Mediterranean
Sea to reach complete energy independence via RES, thanks to a perfect mix of PV and wind,
integrated with battery energy storage [5].

e La Graciosa (Canaries, Spain): this small island has approximately 750 inhabitants and a
surface of 29 km?2. It is currently investigating how to reach full energy independence through
renewables, targeting 2030 as the time horizon [6].

The goal of this study, carried out by the CE4EUI secretariat technical team, is to evaluate the
potential role of a BESS in selected households with installed PV systems operating under self-
consumption schemes, as well as within a new REC, considering the current transition from the net
metering to the billing scheme.



Starting with a group of buildings properly monitored in terms of PV production and local electric
demand, the potential setup of different RECs under different scenarios/sizes is investigated in order
to:

- Validate if, under the new Croatian price calculation methodology for electricity delivered to
the grid, the REC approach looks remunerative and sustainable from an economic point of
view, particularly focusing on the benefits that a BESS could offer within this new business
model.

- Evaluate the potential increase of the currently installed PV capacity, as well as BESS
installation opportunities and sizing, in order to store and manage the energy surplus of the
REC and maximise self-consumption and profitability for both households and the new REC.

This potential increase in PV system capacity must be wisely estimated. Indeed, all photovoltaic
systems operating under the self-consumption scheme and installed after 1 January 2026 must
adopt the net billing scheme rather than the net metering scheme (applied so far). Under net billing,
the grid can no longer be utilised as a virtual battery, since electricity sent to and taken from the
grid is calculated in 15-minute intervals and valued at different prices. This transition introduces an
entirely new business model that is less financially advantageous compared to net metering. Within
this framework, the primary function of the BESS is to store surplus generated electricity locally
instead of relying on the grid.

This report presents the work done by the CE4EUI Secretariat team, and particularly BluEnergy
Revolution (BER), which interacted with the Cres team in order to investigate energy self-
consumption sustainability opportunities for the local citizens as well as for the island’s energy
system.

To do so, the CE4EUI secretariat team interacted with the Cres team, mostly to collect information
from the island in terms of:

- Locally present PV plants and future potential PV Capacity,

- Local electricity demand (with a focus on a set of buildings to be considered as a reference
for the whole case study),

- Croatian electricity prices and regulatory framework.

Throughout the report, the different phases of the study are presented.
First of all, the new self-consumption scheme, which has practically come into force since 1 January
2026, is presented in Chapter 2, introducing the regulatory framework that regulates the overall

scheme of self-energy consumption together with some examples of Croatian energy communities.

In Chapter 3, the reference buildings used for the setup of the different REC scenarios and the
applied methodology to investigate REC potential in Cres are presented.

The results related to the different scenarios investigated are presented in Chapter 4, while
conclusions and potential next steps are reported in Chapter 5.



2. Croatian self-consumption schemes

Due to the increasing presence of RES, all EU countries are adapting their prices and subsidies to
incentivise RES deployment, but at the same time promoting their local use, to limit the stress on
the local grid. RECs and local self-consumption schemes are becoming increasingly relevant and
widely replicated across EU Member States, with different REC incentives currently in place
throughout the EU.

Starting from January 1, 2026, Croatia has shifted from a net metering model to a net billing
scheme for households with PV systems, encouraging a stronger focus on self-consumption. Under
the previous net metering system, surplus electricity exported to the grid could be offset against
consumption on a one-to-one basis, making it financially attractive to oversize systems. With the
transition to net billing, exported electricity is now compensated at a lower, market-based rate, while
imported electricity is charged at retail prices.

This change incentivises households to consume as much of their own solar energy as possible, for
example, by adjusting usage patterns or investing in battery storage. As a result, PV systems are
increasingly designed to match on-site consumption rather than maximise total production, aligning
better with grid stability and broader energy system efficiency goals.

As mentioned above, Croatia has changed the remuneration system for self-consumption. The prices
used for calculations are defined by electricity suppliers and are based on the Croatian energy tariffs
system, which includes only two different models:

a) the single tariff model; and
b) the dual tariff model consisting of a higher and lower tariff.

In response to the sharp increase in energy prices triggered by the war in Ukraine in 2022, Croatia
introduced a series of subsidised electricity price measures to protect households and businesses.
The government implemented price caps on electricity, limiting the cost per kWh for households up
to a certain level of consumption, while higher consumption was charged at a higher—but still
regulated—rate.

Based on the Government Regulation on the Elimination of Disturbances in the Domestic Energy
Market, the national public electricity supplier HEP — Elektra has defined the lower prices valid for
the first two months of supply (called guaranteed supply), and the higher prices after that period.

Furthermore, this public supplier has developed several different tariff models:

- WHITE (Bijeli): a two-band model tariff, with one tariff for daytime (HT) and another one for
nighttime (LT)

- BLUE (Plavi): a model tariff based on one fixed price

- RED (Crveni): a tariff for clients with a high value of installed power

- YELLOW (Zuti): a tariff model realised for public lighting



The tariff system includes a lot of bands to cover different possibilities, which are indicated by
different colours.

Tariff element
Work energy
uT | HT | LT Supply tariff
Category/voltage Tariff Tariff items
level model |[EUR/kWh] |[EUR/kWh] [[EUR/kWh] |[EUR/MI]
High
_ - 0,149416 0,087892 4,645
voltage |White
Medium
_ - 0,141971 0,083512 4,645
@ voltage |White
1]
3 0,138178 ; ; 4,645
® Blue
g
S _ - 0,159094 0,093585 4,645
- White
- 0,138708 0,081593 4,645
Red
Low Yellow
. 0,10814 - - 0,000
voltage |(public
Tariff element
Work energy
uT | HT | LT Supply tariff
Category/voltage Tariff Tariff items
level model [[EUR/kWh] [[EUR/kWh] |[EUR/kWh] |[EUR/MI]
High
_ - 0,1698 0,0999 4,645
voltage |White
Medium
_ - 0,1613 0,0949 4,645
@ voltage |White
1]
3 0,157 ; ; 4,645
I Blue
7
3 _ - 0,1808 0,1063 4,645
o White
- 0,1576 0,0927 4,645
Red
Low Yellow
. 0,1229 - - 0,000
voltage |(public

Considering the operating conditions for these projects, the appropriate tariff "colour" is White.



In the last column, a value related to a “fixed annual price” is reported, to be paid based on the total
annual energy exchanged with the grid (bi-directionally) as a form of the costs of the Point of
Delivery (PoD) management.

The Croatian Act on Renewable Energy Sources and High-Efficiency Cogeneration (0OG 138/21,
78/25) requlates the formula used to calculate the price of electricity supplied to the grid under the
self-consumption scheme. Indeed, in Article 51 paragraph 7 [13], it is explained how electricity sold
to the grid can be remunerated. Such remuneration is mostly based on the ratio between production
and consumption over a specific time horizon. As this time horizon is not clearly defined in the law,
it has been assumed to be one year in the forthcoming calculations.

Price of selling = kSO x PKCi, if for the billing period: Epi > Eii
- Price of selling = kSO x PKCi x Epi / Eii, if for the billing period: Epi < Eii

Where:

- kSO: price factor to be determined by the incentive framework from Article 53, paragraph 17 of
this Law, which cannot exceed 1. At the moment, this value is not defined; therefore, BER assumes
a value of 0.9 in this analysis, considering it as realistic.

- Epi: Total electricity purchased from the grid at the end user/prosumer billing/metering point during
the billing period (BER considers one year for the billing period), expressed in kWh

- Eiii: Total electricity delivered to the grid at the end user/prosumer billing/metering point during the
billing period (BER considers one year for the billing period), expressed in kWh

- PKCi: Average unit price of electricity paid by the end user to the supplier, excluding the cost related
to transmission and distribution charges, during the billing period, expressed in EUR/kWh

Currently, the Croatian regulation framework foresees two types of energy communities: the
Renewable Energy Communities (RECs) and the Citizen Energy Communities (CECs). Looking at RECs,
some local projects are leading the movement:

e ZEZ Sunce (Krizevci): As of 2026, this is one of Croatia's most prominent energy
communities. In April 2025, it officially launched a 200 kW citizen-owned solar power plant
on the roof of the Krizevci City Market. It has over 127 members from across the country
(8l

e SAVA Energy Community: Established in September 2025, this community operates
across 11 local government units. It aims to finance the construction of 11 solar plants, one
in each unit, to demonstrate local cooperation [10].

e My Energy Community (MEC): Located in Rugvica near Zagreb, it was the first to obtain a
five-year permit from the Croatian Energy Regulatory Agency (HERA) in April 2024 to operate
as a citizen energy community [11].

e Energetska Zajenica Sjevernog Jadrana (EZSJ): This energy community was founded in
September 2023 in Drenova. It has 27 members, including families and entrepreneurs acting
as both producers and consumers for a total power capacity higher than 200 kW [9].



3. Case study presentation

This chapter presents the case study proposed by the Cres team and the related “reference
buildings” used to set up the simulation/REC scenarios analysed in this study. It also presents input
data shared by the Cres team and used by BER, and describes the logical and mathematical
methodology adopted to obtain the results.

Firstly, the procedures followed to define the key calculation parameters required are outlined.

Subsequently, the chapter illustrates the approach used to conduct the study aimed at achieving
the final objective, including the analysis and comparison of the different considered solutions.

In order to simulate REC scenarios, the Cres team shared with BER information and electric
demand/PV production data related to five buildings located in Cres.

- Cres Kindergarten: producer/consumer
- Cres Museum: consumer

- Cres town hall: consumer

- Private B: producer/consumer

- Private A: producer/consumer

It is relevant to highlight that the local PV capacity of each building is presented in the table below,
considering both the current and potential maximum PV capacity (due to available roof surface).

Producer Installed PV [KW] Maxnmum[ l1(1:):]t]allable PV

Private A 13 13
Private B 3.69 7

Table 1 - /nstalled and installable capacity for the entities in Cres

In order to optimally combine all building demand and production, five scenarios were considered:

1. Scenario Private B: considering PV self-consumption of Private B building

2. Scenario Private A: considering PV self-consumption of Private building

3. Scenario EC (Energy Community): this scenario considers the production of the kindergarten
and the consumption of the kindergarten, the Town Hall and the Cres museum.

4. Scenario Private A + Private B: considers both the private buildings and their mutual
production/self-consumption

5. Scenario ALL: This is the most complete scenario, where all the buildings are considered to
be involved in an energy community.

For each of these scenarios, two different possibilities were analysed:



e Island mode: a no grid connection scenario is considered, avoiding the possibility of
exchanging energy with the grid, neither in terms of purchasing nor selling electricity

e Grid connection mode: this second scenario foresees the possibility of exchanging
electricity with the grid in a bidirectional mode.

3.2.Methodology

3.2.1. PV production and building electric demand estimation

The consumption profile of the various entities included in the study was provided by the Cres
working team. This data was provided in the form of an annual hourly profile.

Regarding the production profile, it was necessary to use PVGIS
( ), the reference EU solar database that allows the definition
of an annual hourly production profile, thus obtaining an identical format to the consumption profile
(8,760 hours).

To do so, BER started from data provided by the Cres team related to the three PV locations, using
PV GIS
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Figure 7: Location of private B

Using Google Maps tools, it was possible to determine another key parameter required by PVGIS:
the azimuth angle. Once this data was entered and the system's installed capacity was provided,
BER proceeded to obtain the production profiles, which, with these few simple steps, can be
considered sufficiently accurate.
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Starting from this data, it has therefore been possible to integrate everything into the BER modelling
tool

From an economic perspective, BER refers to the tariffs described in Chapter 2. In fact, given the
system size and building type, the analyses focus on the following tariffs, which differentiate
between daytime (HT) and nighttime (LT) prices.

First two months

7:00 - 21:00 0.159094 [€/kWh]

21:00 - 7:00 0.093585 [€/kWh]
Rest of the year

7:00 - 21:00 0.1808 [€/kWh]

21:00 - 7:00 0.1063 [€/kWh]

Table 2 - Tariff price selected for the study

As briefly introduced in Chapter 2, reference is made to the prices of the white tariff for low voltages.

For Private A, a second incentivised price was provided within the tariff, and for this reason, a double
analysis was carried out for this entity (each time it presented). The incentivised tariff are:

Incentivised for Private A

7:00 - 21:00
21:00 - 7:00

0.041468 [€/kWh]
0.084512 [€/kWh]

Table 3 - Incentivised tariff price for Private A

Regarding CAPEX, the following cost functions are considered:

e PV: 1000 [€/kW]
e BESS: 350 [€/kWh]



In the CAPEX evaluation, a discount rate of 2% per year was also considered.

This mode does not consider the possibility of exchanging electricity with the grid, adopting a full
self-consumption approach. In the next lines, the logical process of the modelling approach is
described for the analysis of every scenario under this modality.

First, the evaluation process starts with the analysis of the excess and shortage of power for each
hour. Once this data is obtained, the integration of the BESS into the logic is carried out, as shown
in the figure below, which presents the flowchart related to the island mode. Considering that no
exchange with the grid is allowed, considerations related to tariffs are not relevant.

TOTAL TOTAL
CONSUMPTION PRODUCTION

l J
Y
liNc)@Yes—
b

Shortage of power

J

Excess of power

T BESS -4 I

Figure 9: flowchart island mode

Considering that the model can regulate the installed BESS and the PV capacity, the calculation
sheet presents some important values for the evaluation of the scenario results:

- Operative equivalent hours (EOH): calculated as the ratio between the total actual annual
production and the installed PV capacity.

- CAPEX: calculated based on the proposed installed capacities of PV and BESS

- LCOE: calculated as the ratio between the NPV cost and the NPV of output energy over the
PV lifetime considered (25 years)

ZN Ct

=01+ r)t

LCOE = —————
N E;



Having set up the model for the selected scenarios, it was solved by an iterative process which aims
at minimising the LCOE under the net billing conditions. This is based on an iterative optimisation
process algorithm based on "Generalised Reduced Gradient" (GRG). The generalised reduced gradient
(GRG) method is a nonlinear optimisation technique that solves problems with both an objective
function and constraints.

The GRG method works by systematically adjusting the "free" (nonbasic) variables to improve the
objective function, while using the "dependent" (basic) variables to satisfy the constraints. This is
done iteratively, starting from an initial feasible solution that satisfies all constraints) by calculating
the reduced gradient to find the best search direction and a step size approach to the optimal
solution.

The grid connection mode considers the possibility of exchanging electricity with the local grid, both
in terms of power intake/outtake.

The model was developed as the “Island mode”. However, in this case, the exchange with the grid is
implemented to compensate for the shortage of energy and to sell the excess production. The
flowchart related to this mode is presented below.

TOTAL TOTAL
CONSUMPTION PRODUCTION

Y

ﬁN D Cons>Prod Yesﬁ

Excess of power ]

Shortage of power

E —
ELECTRICITY BESS ELECTRICITY

FROM THE GRID FOR THE GRID

Figure 10: flowchart grid connection

In the flowchart, the logic related to how energy is exchanged between the BESS and the grid is
presented. The choice between “charging/discharging the BESS or purchasing/selling electricity
from/to the grid is based on the tariff conditions and the overall cost minimisation, targeting both
LCOE and annual cost minimisation. However, LCOE minimisation is the main objective function,
thus primarily leading to minimisation of BESS capacity due to its high CAPEX.



In the case of the Private A scenario, the logic has been adjusted to maximise grid purchasing under
the “fed-in/facilitated” tariff, while grid selling is driven by higher (standard) energy tariffs.

As presented in Chapter 2, the Eii and Epi values are dependent on the total amount of energy
purchased from or injected into the grid. The overall cost minimisation aims to incorporate these
values into the calculation (as different tariffs are activated depending on the Eii and Epi balance),
even if, theoretically, such values should be considered ex-post.

To address this, in the model, the Eii and Epi values are implemented as the energy sold to the grid
and purchased from the grid, respectively. A function was therefore implemented to adjust the
selling price depending on whether the Epi/Eii ratio is lower or higher than 1, as indicated by the law.

After the model setup, the optimisation problem was solved using the GRG iterative algorithm
described above. As previously introduced, the aim is to minimise the LCOE, targeting the calculation
of specific indicators (both in grid-connected and island modes) such as EOH, CAPEX and LCOE.



4. Results

In this Chapter the modelling process implemented for the evaluation of each scenario is presented,
analysing both the island and the grid connection mode.

As presented above, the results are grouped into 3 different categories:

e Current: calculated based on the actual PV capacity installed
e Max: calculated based on the maximum installed PV, indicated by the Cres team

e Net billing adaptation: obtained by adapting the above modelled scenario to the net billing
modality.

In the case of the Private A scenario, two sets of results are presented for the grid connection mode
presented are two because due to different tariffs: the standard tariff (indicated in green) and the
fed-in tariff (indicated in pink).

For each scenario, the following indicators are presented: the installed PV capacity, the installed
BESS capacity, the CAPEX, LCOE and the annual energy net metering. For the latter, if the value is
greater than zero, it represents the energy purchased from the grid.

In the two-figures presented below, the results related to the two modes in the Private A scenario
are shown.

SCENARIO Private A

PV [kwW] BESS[kWh] Capex[€] LCOE [€/kWh] Energy net metering [kWh]
NET BILLING
ADAPTATION 9 2698 940339 6.09 0
Current 13 6582 2303570 10.34 0

Figure 11: Scenario Private A island mode
SCENARIO Private A

PV [kwW] BESS[kWh] Capex[£] LCOE [€/kWh] Net metering energy [kWh]
NET BILLING
ADAPTATION 8.32 0 0 0 2056
Current 13 0 0 0 -3662
Ivan diff - current 13 0 0 0 -3662
Ivan diff - NET
BILLING
ADAPTATION 7.8 0 0 0 2686

Figure 12: Scenario Private A grid connection mode

In both cases, the “net billing adaptation” calculation foresees a PV installation lower than the
currently installed one. For this reason the calculation related to the maximum installable storage
capacity is not reported.



In the island scenario, the results show a larger BESS size, which entails significant CAPEX and thus
higher LCOE values. For this reason, the island mode is not competitive compared to the grid
connection mode.

The results related to both the modes (island and grid) for the Private B scenario are presented
below.

SCENARIO Private B
PV [kW] BESS[kWh] Capex[€] LCOE [€/kWh] Energy net metering [kWh]
Current 3.69 1394 487787 7.78 0
Max 7 4341 1522819 12.803 0
NET BILLING
ADAPTATION 3.76 1378 482451 7.551 0
Figure 13: Scenario Private B Island mode
SCENARIO Private B
PV [kW] BESS[kWh] Capex[€] LCOE [€/kWh] Net metering energy [kWh]
NET BILLING
ADAPTATION 4 0 334 0.005 870
Current 3.69 0 0 0.015 1274

Figure 14: Scenario Private B grid connection mode

In both cases, the “net billing adaptation” solution considers an increase in the installed PV capacity
(approximately 0.3 kW). However, in the island mode, the calculation results indicate the need to
install a BESS. This leads to an increase in CAPEX and, thus, in LCOE, making the scenario not
competitive.

At the same time, in the grid connection mode, the model does not foresee the installation of a
BESS, as it is not considered economically competitive.

In this scenario, the results highlight that the Private A system can achieve a net billing condition
even without a PV installation. On the contrary, the actual installation is more than sufficient to
reach this condition under both the tariff schemes (the basic and incentivised).

For this reason, when modelling the scenario with the currently installed PV capacity, a further
analysis was carried out by “forcing” the installation of a BESS to evaluate its payback period (PBP)
and the annual cash flow. This analysis shows very long PBPs for such a small BESS (e.g. more than
7 years for a 10 kWh BESS).

In this sense, the variation of the cash flow for the different BESS sizes is presented.
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Figure 15: Cash-flow relative to the Private A

As reported, the cash flow increases over the year, as in summer the system sells a significant
amount of electricity to the grid. When a BESS is integrated, the maximum cash flow is lower than
in the “non-BESS” scenario. Furthermore, as the BESS size increases, the cash flow curve becomes
flatter.

In the following two figures, the results related to the EC scenario are presented.

SCENARIO CE

PV[KW] BESS[kWh] Capex[€] LCOE [£/kWh] Energy net metering [kWh]
NET BILLING
ADAPTATION 67.8 18020 6352238 105.3 0
Current 22.8 69451 24307781 1199 0
Max 40 47752 16730247 470 0

Figure 16: Scenario Energy Community island mode

The island mode results indicate an installation of a large BESS, similar to the two scenarios already
seen, thus targeting a large CAPEX and LCOE. As in the other scenarios, the proposed scenario does
not seem competitive at the economic level.

It can also be noted that, with the “net billing adaptation” (i.e. the calculation model that allows an
unlimited PV capacity), the suggested PV capacity exceeds the currently installed one, as the energy
consumption is much higher than the production. This result is reasonably justified given that three
buildings are in consumption with only one plant in production.



Max
NET BILLING
ADAPTATION

Current

SCENARIO CE

PV[KW] BESS[KWh] Capex[€] LCOE [€/kWh]
40 0 17200 0.157
73.16 0 50360 0.039
22.8 0 0 0.357

Net metering energy [kWh]

47751

5919

69450

As described for the island mode, the “net billing adaptation” scenario foresees an installed PV much
larger than the current and the maximum potential installed. However, the results show that despite
the installation of a large number of PV systems, the LCOE remains limited, which makes this option

competitive.

The following results are presented for the scenario in which the two private buildings are inter-
operating for mutual benefit, considering that the PV installed capacity for Private B is three times

that of Private A.

Figure 17: Scenario Energy Community grid connection mode

Max

Current
NET BILLING
ADAPTATION

SCENARIO Private A + Private B

PV[KW] BESS[kWh] Capex[€] LCOE [€/kWh]
20 10876 3809897 11.16
16.69 7801 2730274 9.586
13.9 5009 1750384 7.37

Energy net metering [kWh]

Figure 18: Scenario Private A + Private B Island mode




SCENARIO Private A+ Private B

PV[kW] BESS[kWh] Capex[€] LCOE [€/kWHh] Net metering energy [kWh]
NET BILLING
ADAPTATION 12.34 0.11 40 0.004 2946
Max 20 0 3310 0.193 -6397
Current 16.69 0 0 0 -2341
Ivan diff - NET
BILLING
ADAPTATION 11.67 0 0 0 3755
Ivan diff - Max 20 0 3320 0.34 4114
Ivan diff - Current 16.69 0 0 0.282 6410

Figure 19: Scenario Private A + Private B grid connection mode

Since the scenario is composed, as previously stated, of the two private households, the results are
almost similar to those of the individual scenarios. However, the fact that Private A has a larger
capacity also affects the final results. Overall, the results are very similar to those shown in the
Private A scenario.

In both modes, in the “net billing adaptation”, the installed PV capacity is lower than the currently
installed one. In the island mode, as in other scenarios, the modelling optimisation proposes a large
size BESS, thus foreseeing a high CAPEX and LCOE.

In the grid connection mode, under both tariff schemes, the solution does not foresee a BESS as it
is not considered useful and economically competitive under the current tariff system. However, a
similar “downstream study” as presented in Chapter 4.1.2 is included. In this study, for the current
PV installation, the PBP of a “forced BESS capacity” is evaluated together with the impact of the
battery on the cash flow curve over the year.

The PBP estimation shows long return of investments times for such a small-sized BESS.
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Figure 20: Cash flow relative to the Private A + Private B

Looking at different size of BESS to be foreseen, it can be noted that the curves become flatter as
the BESS size increases.

In this last scenario, all the actors of the studies are engaged in a REC: the results of this scenario
are presented below.

SCENARIO ALL
PV[KW] BESS[kWh] Capex[€] LCOE [€/kWh] Energy net metering [kKWh]

NET BILLING

ADAPTATION 80 20747 7301632 5.31

Current 39.48 67554 23643915 39.65

Max 60 42310 14829047 14.3

Figure 21: Scenario ALL island mode

The net billing adaptation solution in the island mode considers a significant increase in the installed
PV, as was presented in the EC scenario in Chapter 4.1.3. As in all the other island mode scenarios
presented in the report, the calculation results in a large-sized BESS, with all the economic
consequences already illustrated for the other scenarios.



SCENARIO ALL

PV[kW] BESS[kWh] Capex[€] LCOE [€/kWh] Net metering energy [kWh]
NET BILLING
ADAPTATION 86.32 0 46833 0.031 9912
Current 39.48 0 0 0.192 67523
Max 60 0 20510 0.091 42310
Ivan diff - NET
BILLING
ADAPTATION 84.04 0 44552 0.031 12718.6
Ivan diff - Current 39.48 0 0 0.175 67554
Ivan diff - Max 60 0 20510 0.083 42310

Figure 22: Scenario ALL grid connection mode

As for the island mode, the grid-connected scenario presents a “net billing adaptation” that targets
a PV installation capacity higher than the maximum one according to the local regulation, as shared
by the Cres team. However, if it were possible to reach such a higher installed capacity, the solution
of the optimisation problem indicates that the LCOE would reach very low values, thus representing
a good investment with limited CAPEX.



5. Conclusions

In this report, BER presents an assessment of the potential role of a BESS in selected households
with installed PV systems operating under the self-consumption schemes, as well as within a new
REC, considering the current transition from the net metering to the billing scheme.

In this sense, an assessment of the effectiveness of the current (and potential future) installed PV
and BESS capacity to maximise self-consumption and energy community revenues has been
performed, using a modelling approach proposed by BER and targeting a suitable techno-economic
viability in order to:

e Validate whether, under the new Croatian self-consumption remuneration approach (based
on net-billing), the maximisation of RES self-consumption through BESS integration is viable.

e Evaluate the potential increase of the installed PV as well as the possibility of BESS
installation to make self-consumption more effective and potentially offer, through REC
storage, flexibility opportunities for the whole island electric system.

The results presented by the model have highlighted several crucial points that could guide the Cres
team in its next activities:

e Looking at all proposed energy community scenarios, disconnecting prosumers from the local
main grid to operate in island mode is not economically advantageous, as this option would
require large-scale BESS installation.

e When considering a grid-connected system, BESS is not an economically competitive option
today. This is due to the fact that current Croatian energy tariffs are more advantageous.
The importance of BESS could emerge if such tariffs change, thus enabling the possibility to
pay back the investment due to a larger price spread between electricity sold to and
purchased from the grid. Even with the new net-billing scheme, the overall annual purchasing
difference is not significant enough to justify a large investment in BESS.

e Looking at scenarios analysed in grid-connected mode, some of them already appear to be
energy independent thanks to the current PV capacity, when assessed under the net billing
approach.

e In a potential future scenario, where there could be a tariff “paid for stored energy” or where
a higher price spread could exist between day and night tariffs (thus making the self-
consumption annual energy bill more effective) and where, the installed BESS could play a
role in the flexibility of the island electricity grid as a whole, a BESS Integrated scenario could
become more cost competitive.

BER staff is available to further support the Cres community in the potential next steps of this
initiative.
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