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Legislative Assistance for Prosumer Energy within the
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Abstract. Prosumerism is inherently designed to be a tool that alleviates the grid. Still, not every prosumer aligns the consumption profile with the
energy generation profile in photovoltaic installations. Therefore, the rapid development of Renewable Energy Sources (RES) in Poland, especially
photovoltaic installations, has changed the energy generation structure, altering the working conditions in the grid. This work aims to identify how the
current legislative support affects the profitability of RES and to determine how they should be adjusted to encourage investment in the right groups
of recipients from the point of view of the security of the energy network.

Streszczenie. Prosumeryzm jest z zafozenia narzedziem, majgcym na celu odcigzenie sieci energetycznej. Jednakze, nie kazdy prosument
dostosowuje swaj profil zuzycia do profilu wytwarzania energii w instalacjach fotowoltaicznych. Dlatego tez, wzmozony rozwéj Odnawialnych Zrédet
Energii (OZE) w Polsce, zwtaszcza instalacji fotowoltaicznych, zmienit strukture wytwarzania energii, co wptyneto na warunki pracy sieci. Celem tej
pracy jest zidentyfikowanie, w jaki sposéb obecne wsparcie legislacyjne wplywa na optacalno$¢ OZE i okredlenie, w jaki sposéb nalezy je
dostosowacé, aby energie wytwarzaty wtasciwe, z punktu widzenia bezpieczeristwa sieci energetycznej, grupy odbiocow.(Wsparcie legislacyjne

dla energetyki prosumenckiej w ramach bezpieczenstwa elektrycznego sieci elektroenergetycznej)
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Introduction

Due to the European Union’s ‘green energy goals,” the
number of photovoltaic installations in Poland has steadily
increased. By January 2023, their installed capacity had
reached 12.1 GW [1], 50% of the maximum power demand
in the Polish energy system in 2022, which was 24.9 GW
[2]. The installed capacity of solar panels has exceeded
expectations and forecasts.

The 2030 goal, as outlined in ‘Poland’s Energy Policy
until 2040,” [3] aimed for a 32% share of all Renewable
Energy Sources (RES) and at least 40% by 2040 in net
electricity production by 2030. This goal has already been
achieved thanks to incentives encouraging renewable
energy installations. Numerous financial support programs
[4], such as ‘Mo¢j Prad,” ‘Czyste Powietrze,” ‘Stop Smog,’
‘Agroenergia’ for households, and ‘Energia Plus,” ‘Przemyst
energochlonny OZE,; ‘Gwarancja Biznesmax,”  for
businesses, have played a key role. These incentives,
especially for households, typically take the form of grants,
covering up to 50% of the investment costs, which has led
to a significant growth of photovoltaics among this group.

In the existing low-voltage networks, the power flow has
traditionally been unidirectional. Consequently, the grid and
its protections were designed to ensure consumers a
reliable power supply. Still, the evolving energy generation
landscape is changing the working conditions, which has,
due to the delayed grid modernization, caused various
challenges. As reported by Kacejko and others [5], these
challenges include exceeding quality thresholds for energy,
such as higher harmonics, voltage fluctuations, and flicker
indices. There have also been cases of surpassing
permissible current values in power lines and transformers,
exceeding voltage limits at network nodes, uncontrolled
operation of micro installations during islanding, and
improper functioning of protective devices.

Among these issues, the most significant problem
highlighted by Kacejko and others [5] is the risk of voltage
surges. This problem has been increasingly noticed in
scientific publications [6,7] and by wusers of such
installations [8]. The disconnecting of installations during
voltage spikes [8] has made the issue particularly significant
from a prosumer’s perspective, leading to numerous
complaints [9].

In response to these issues, efforts are focused on the
network’s operation and ensuring proper working conditions

and safety. Various measures are being explored to
maximize effectiveness while minimizing investment costs
[5]. Rafat, Bielecki, and Skoczkowski [10], for instance,
propose dynamic voltage regulation in the distribution
network using inverters. At the same time, Cieslik suggests
using power storage in stations for active power regulation
[11]. Nevertheless, solving these issues at a national scale
will require time and substantial investments.

In addition to local voltage surge problems, there is an
increasing issue of energy overproduction in the network
during peak sunlight hours [12,13]. Olczak and others [14]
have highlighted the need to balance demand with
temporary overproduction during maximum sunlight hours.

Prosumers should focus on selecting the installation
capacity according to actual demand and adjusting their
consumption to the generation profile. This adjustment can
be achieved through individual energy management, such
as load shifting over time using smart devices or energy
storage instead of returning excess energy to the grid.
Households do not widely adopt these actions, as they
involve inconveniences, the need to modify habits, or
significant additional financial costs.

Significant legislative changes resulting from the need to
improve the operational security of the power grid are
included in [15]. Document from December 2022 [15] has
changed from a quantitative to a financial system for settling
energy supplied to the grid to encourage prosumers to align
their consumption with energy generation. Since next year
(June 1, 2024), future changes may eventually allow energy
settlement based on hourly rates (Chapter 2 Art. 4b.2 [16]),
which would better reflect actual energy demand in the grid.
Presently, it is the average monthly price for electricity
generated from a renewable energy source and introduced
into the electricity distribution network from July 1, 2022, to
June 30, 2024 (Chapter 2 Art. 4b.1 [16]). Also, introducing
the concept of a collective prosumer in the law [15] supports
individual consumers who generate energy where it can be
consumed at the time of generation. It encourages energy
generation in multi-apartment buildings located in urban
areas with significant energy demand.

This study aims to analyze how current and future
legislative support impacts the profitability of RES in various
consumer groups and how it can be further tailored to
incentivize the right groups, considering the energy grid’s
stability and safety.
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Methodology

To estimate the generated energy, a tool available on
the European Commission website, “Photovoltaic
Geographical Information System,” was used [17]. Then,
the consumption profiles of three companies were used.
One location was adopted for all objects. In the enterprise
analysis, generation from a 50kWp micro installation
located in south-eastern Poland was first calculated.
Company A is characterized by stable energy demand
during the day and throughout the year (Fig. 1). Its demand
is approximately 630 MWh/year. The energy demand for
company B is approximately 100MWh/year. The highest
demand occurs on working days between 6 a.m. and 4 p.m.
(with a break at 11 a.m.). On weekends, demand drops by
approximately 30% (Fig. 1). Company C consumes around
400 MWh/year annually. It works 24 hours daily, with the
highest energy consumption between 8 a.m. and 10 p.m.
(Fig. 1). Data on generation and consumption were
compared, the amount of energy sent into the network was
estimated, and the payback period was calculated,
considering various types of support.
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Fig.1. Enterprise A, B, and C. Data about usage and generation
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Fig.2. Household. Data about usage and generation (annual
average for each hour of the day). Installation 5kWp

Co-financing for renewable sources in the case of
enterprises usually includes lower-interest loans or loan
certificates. The most popular in 2023 include:

- Energy plus — for the reconstruction and connection of
RES installations (loan up to 85% of eligible costs: from
PLN 0.5 million to PLN 500 million, [18]

- Energy-intensive RES industry [19] - construction or
reconstruction of a RES installation, along with connection
to the power grid or plant, or with an energy storage facility
(loan, up to 100% of eligible costs, in the amount from PLN
5 to 300 million, possibility of receiving a bonus of up to
30% of the amount paid, the need to use at least 80% of the
energy generated for own needs), - recruitment ended on
May 10, 2023, therefore the tool was not taken into account
in the analysis.

- FENG ecological loan - a subsidy of 20-70% for the
repayment of the capital part of the loan - ELENA grant
(modernization must reduce energy consumption by at least
30%) [20],

- White certificates - construction of renewable energy
installations and other pro-efficiency activities (possibility of
selling the acquired certificate, subsidy depending on the
current price of the certificate and the amount of energy
saved - required minimum amount of 116.3 MWh=1toe;
replacement fee in 2023 was PLN 2,010/1toe) [16]

- funds from the KPO - consider the research aspect of
modernization activities or are in the process of being
agreed upon. Hence, they will not be analyzed in this work.

The prepared analysis included an ecological loan (40%
of the capital part) and a white certificate as tools that
financially support the entrepreneur. It was assumed that
enterprises would cover the investment from their own
funds. In the case of companies A and C, which consume
all the energy produced, the saving is the cost of energy
that did not have to be purchased. In the case of company
B, financial settlement (net billing) was included (with and
without using the dynamic price).

The investment cost was estimated at PLN 300,000,
using offers from external companies. The energy purchase
price was adopted in three variants: I-PLN 794/MWh
(average price for the second quarter of 2023), II-PLN
1,500/MWh, and IlI-PLN 2,000/MWh. Distribution fees were
averaged between companies. The price of resale of
electricity to the network was adopted in three variants:
fixed and equal to the purchase price, fixed and lower than
the purchase price, variable monthly price [21] depending
on the time of day and season, and dynamic price [21]. Due
to the volatility of prices in the energy market, these
amounts may be underestimated and overestimated, which
is why various variants were considered.

Further considerations were also made for the
household. A facility located in the same town as the
analyzed enterprises was selected. The annual electricity
consumption for the domestic user is 4.1 MWh. The nature
of consumption varies (Fig. 2) depending on the season
(higher consumption in summer) and the time of day
(highest consumption between 3 p.m. and 10 p.m.).

The amount and character of consumption on weekdays
and weekends are similar. Three installation cases were
assumed for the farm (5 kWp, 3 kWp, and 10 kWp). 10 kWp
variant was adopted to check if the oversizing of prosumer
installations is beneficial, according to current settlements
(12 months to collect the financial deposit in the form of the
volume of purchased energy, and after that time, a 20%
refund of funds, Chapter 2. Art. 10a section 2 [16]). Data on
generation and consumption were compared, the amount of
energy given into the network was estimated, and the
payback period was calculated, considering various types of
support. Because the household does not use the entire
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volume of energy at the time of its production, and as it was
written in the introduction, this may be an unfavorable
phenomenon from the network’s point of view, an
installation variant extended with energy storage was also
considered. Financing for renewable sources for
households mainly includes compensation and subsidies. In
addition to regional programs, the basic program supporting
renewable energy in households is “My Electricity.”

In 2023, the program was significantly modified [21].
The legislator rewards all activities that are intended to
encourage self-consumption. The basic subsidy for the
installation itself is up to PLN 6,000. PLN, but additional
funds can be obtained for a heat pump (up to PLN 28,000),
energy storage (up to PLN 16,000), solar collectors (up to
PLN 3.5 thousand), and even an energy management
system (up to PLN 3,000)). The co-financing cannot exceed
50% of eligible costs. The article assumes a variant
involving obtaining funds for installation and energy storage.
It was implicit that the maximum possible funding would be
received. The installation cost and subsidy amounts were
based on average offers from external entities, as in Tab. 1.

Table 1. The investment cost and founding amount used in

calculations

POWER | COST [PLN] FOUNDING [PLN]

[kWp] NO ENERGY NO ENERGY
ENERGY STORAGE | ENERGY STORAGE
STORAGE STORAGE

5 28 000,00 54 000,00 | 6 000,00 20 000,00

3 18 000,00 30 000,00 13 000,00

10 40 000,00 70 000,00 22 000,00

The energy purchase cost was calculated assuming the
current average price per MWh (including distribution), i.e.,
PLN 1000/MWh as variant | and PLN 1500/MWh as variant
Il. The energy sales price was adopted the same way as in
the case of enterprises. It was decided to calculate a simple
payback period. Yet, it would be advisable to consider the
discount rate in the analyzed periods. The payback period
is not the subject of consideration but only its comparison
between individual variants. The time factor was not
considered due to its dynamic nature and difficulty
estimating changes over the last year.

Analysis

In the case of enterprises, the investment payback
period is most influenced by the purchase price of electricity
(Fig.3). This is also why, in 2022, companies were
particularly interested in investing in renewable energy. As
this price increases, the payback period decreases. For a
price of PLN 2,000 (price level from the third quarter of
2022), the payback period is shortened to 2.5 years. The
lowest price was PLN 794/MWh. For a lower price, the
payback period would be extended.

When the sale price varies (dynamic prices), depending
on the hour of the day and the season, the payback period
is extended, although slightly (12%, i.e., eight months),
because the company consumes 70% of the energy it
produces.

Obtaining a white certificate with an investment of 50
kWp does not significantly impact the payback period (Fig.
4), regardless of the analyzed company. The most
significant support is a grant to repay part of the capital
under the FENG measure and the Elena grant (ecological
loan). However, the modernization must bring at least 30%
energy savings, so only company B could benefit from it.

Depending on the funding obtained, the payback period
decreases proportionally.

Companies, as prosumers, can use most of the energy
produced by their installations. Therefore, the payback
period of the investment is not influenced by the price of
resale of energy to the grid. Due to the significant volume of
energy consumed, they depend mainly on the purchase
price. For enterprises, the payback period is most
significantly influenced by subsidies for installations, which
constitute the best incentive next to rising energy prices.
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Fig. 4. Investment payback period for A, B, and C enterprises
depending on the form of support, installation power 50kWp

In the case of households and enterprises, the
investment payback period (without additional stimulating
factors) is similar. However, households often do not
consume energy (unlike businesses) while producing it in a
photovoltaic installation. This makes them much more
sensitive to changes in energy prices and financial support
mechanisms. An increase in the energy purchase price
shortens the return on investment by approximately 30%. It
is a regulated price until the first quarter of 2024, but it may
rise even 100%. In the case of households, switching to net
billing does not have a significant impact on the payback
period of the investment (it extends it by a few months -
Fig. 5). Still, as prices fall in situations of expected
overproduction in future years, this system can significantly
extend the payback period. The calculations used data from
2022, which were historically high. Households resell a
small energy volume, and prices vary by about 30%
between resale hours. It is difficult to predict how prices will
develop, especially considering hourly price levels.

The settlement mechanism intended to prevent over-
dimensioning of the installation works appropriately (Fig. 5).
Each analyzed variant's payback period for a 10 kWp
installation is significantly longer. From the point of view of
proper network operation, additional subsidies for energy
storage installations are an essential supporting measure.
Unfortunately, despite increasing funds for this purpose, an
installation with storage still has a more extended payback
period than an installation without it. The payback period is
extended by at least one year. For prosumers’ motivation to
make such investments, the opportunity of funding should
be increased, e.g., to 70% of the costs.

68 PRZEGLAD ELEKTROTECHNICZNY, ISSN 0033-2097, R. 100 NR 2/2024



v _ ®™ 5kWp = 3kWp = 10kWp
— [H] 1]
»n 30 -2 o
o% -~ 5 3
o< o - 8
5> 25 2 2 @ " S
o u = = ksl 8 @
x0 20 = 2 5 = 2B
Qo =2 k=] [*] o @
a3 5 S E £ 5 &
22 g § £ & d
£5 =] o <, o >
Lz10 < £ 5 = =

SINIRRRLNY

SUPPORT
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Conclusions

The analysis of the cases discussed in the article
indicates the lack of equal support for photovoltaic
installations in various groups of prosumers. Despite a
similar payback period for installations without subsidies,
households can count on more significant support than
enterprises. Considering social policy and the financial
capabilities of small entities such as households, we can
understand the need for additional household support.

Yet, from a technical point of view, this action is
unjustified. Its purpose is to ensure the safe and stable
operation of the network. Often, companies have land that
allows them to install renewable energy sources exactly
where energy is consumed. The company’s investment in
renewable energy sources not only does not generate the
problem of power that is difficult to receive through the
network but also reduces the company’s demand at the
point of energy supply. Encouraging enterprises to make
such investments seems justified, especially in making the
subsidy dependent on the degree of use of the generated
energy.

To sum up, more financial resources should be
allocated to support enterprises investing in renewable
energy sources. Additional programs should also be
created to include subsidies and compensation in this
group. At the same time, allocating more funds to support
self-consumption in households seems justified. Shortening
the payback period for installations with storage compared
to installations that do not store energy would make it
possible to popularize this type of solution. It is also worth
considering making the subsidy amount dependent on the
degree of use of the generated energy for one’s own needs.

To support entrepreneurs in building new renewable
energy sources, it is also important to ensure stable
regulations that enable investment planning over time. The
introduced dynamic tariffs, although at current rates, do not
significantly reduce the profitability of renewable energy -
they are making predicting its profitability very difficult.
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