Plug-in-solar as a contribution to the Citizen Energy Package and consumer empowerment

Plug-in-solar as a contribution to the Citizen
Energy Package and consumer empowerment

This document was prepared by Balkon.Solar e.V. (Freiburg),
Editor: Sebastian Miiller (sm@balkon.solar)
. I

¥
- -

Two people can easily hang a solar panel on their balcony and install a plug-in PV system in
about 45 min (Sebastian Miiller)
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Policy Recommendations

1. Ensure that standard plugs remain permissible where national safety regulations
allow it.

2. Contract a comprehensive study on the framework conditions for plug-in-solar
across EU Member States and Ukraine.

3. Based on the study’s findings, issue recommendations to Member States to support
and accelerate the deployment of plug-in solar across Europe by harmonizing best
practices.

4. Establish a small dedicated funding line for civil society organizations promoting
plug-in solar in the EU and Ukraine.

Introduction

Few technologies embody citizen participation in the energy transition as good as plug-in
solar systems — with or without batteries. These systems empower households to take
energy production into their own hands, regardless of whether they own a suitable rooftop.
The era when tenants and residents without direct control over their roofs were excluded
from the energy transition is over. Today anyone with a balcony or garden can take part.

Plug-in solar systems offer a simple and straightforward way for tenants and condominium
owners — citizens who don't (solely) own the rooftops under which they live — to actively
participate in the energy transition. But it is also relevant for homeowners: As a first step
towards rooftop solar, or in cases where roofs are shaded, structurally unsuitable or poorly
oriented. Furthermore, it provides access for those unable to afford a full-scale installation.

Additionally, though the cost of solar components have declined significantly over the past
decade, “soft costs” (e.g. permitting, installation labor, ...) inflate total system prices or make
usage of solar seem complicated.

The scale of adoption is already remarkable. In Germany alone, an estimated 3-4 million
plug-in solar systems are already in use, together providing around 1 GW of solar power

capacity.1 Each unit may appear modest on a national scale, but each system allows a
household to save up to 25% of its electrical energy consumption, depending on usage
patterns. For users, these systems bring three immediate benefits: Energy independence,
lower electricity bills and personal direct climate action.

When paired with a battery, plug-in solar systems enhance household resilience. By providing
limited off-grid power, these systems can maintain the operation of essential appliances —
such as lighting, communication devices, or medical equipment — even when the main grid
is down. Such resilience is not just a private benefit but a societal one. This added layer of
energy security is particularly important in the context of climate-related extreme weather
events or other infrastructure disruptions such as hybrid attacks, and it highlights the
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broader societal benefits of enabling safe and accessible battery-integrated plug-in PV
systems across the EU.

The adoption of these systems is driven by the fact that it lowers energy costs for
consumers considerably. A simple system can save up to 25% of consumers' energy bill
and thus make electricity more affordable.? See Annex 1 for detailed calculations.

Consumers usually become demand responsive by themselves, thus turning on their
household machines when the sun is shining and when they produce their own electricity.

For many consumers plug in PV is the starting point from which they gain confidence to
buy a larger system on the roof, if they have one®

In 2023 this house owner participated in an upcycling workshop for old solar panels, in 2024 he
bought a larger rooftop installation (Sebastian Miiller)

2 calculate for yourself: https://balkon.solar/news/2025/02/05/balkonsonne-app/ or read about it:
https://balkon.solar/news/202 fuer-wen-lohnt-sich-ein-steckerspeicher,

3 Unfortunately we don’t have a study but we can point to many consumers, members of BalkonSolar
e.V. and others that follow this pattern.
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Technical summary: what is plug-in solar?

Plug-in-PV in principle

1 to 4 Solar- The micro A standard Devicesin The meter
panels produ- inverter socket and the house runs slower or
ce direct transfoms plug can be use your even counts
current. this into 230 used to feed own electri- the eletricity that
V and 50 in. It is safe. city first. is fed backinto
Hz. It only The inverter the grid.
produces will turn off if
when it sees there is no
a grid. grid.

Plug-in PV systems generally consist of one to four solar panels. They produce direct
current. The direct current is fed into a micro-inverter. The inverter transforms this DC power
into 230 V alternating current that can be fed into a building’s electrical circuits through a
standard plug and socket. Consumers in the household use this electricity first, only drawing
power from the grid if more power is needed.

The low outputs (600—-800 W, ~2.6—3.5 A) of plug-in solar mean that the current stays within
a building’s wiring tolerances, even if the circuit is used by other devices as well.



Key Components:
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Plug in PV systems can be placed in many different locations, such as:

Plug-in-PV: Mounting




Key safety considerations for plug-in solar inverters

Currently, all plug-in solar systems

e automatically shut down during grid outages to protect utility workers and
consumers.

e are plug touch-safe within milliseconds of disconnection, all but eliminating the
risk of electric shock

e comply with best practices proven in Germany and Austria, where millions of
households have adopted plug-in solar with no major safety incidents reported.

e are small and pose negligible grid impacts. Often consumers start to act grid
friendly on their own, eg. using power when the sun shines; and

e can support grid load smoothing if the right regulatory framework for allowing
regulated backfeeding from plug-in systems with batteries is in place.*

What's the risk?

The inverter feeds electricity into a final sub-circuit behind the main circuit breaker. In a
conventional setup, the circuit breaker monitors the total current from the grid into the
building and trips if the load exceeds its rated capacity. However, when a photovoltaic (PV)
system injects current via a wall socket, part of the household load is supplied locally by the
inverter. As a result, the circuit breaker only "sees" the net current drawn from the grid—not
the portion supplied by the PV system.

The potential issue is that the breaker might not trip when the wiring carries more current
than the breaker is rated for. For example, on a 16 A circuit, a 600 W microinverter (drawing
approximately 2.6 A) combined with a 16 A appliance could theoretically result in a total
current of around 18.6 A flowing through the wires, while the breaker only detects ~16 A.
Over time, this hidden overload could cause overheating, especially in older or suboptimal
wiring installations.

To address this theoretical risk, many national guidelines—including those in Germany—have
adopted conservative limits on inverter size. The 800 W threshold, often defined as 800 VA,
was chosen to ensure compatibility with standard 1.5 mm?2 household wiring.

Even under full sunlight, actual output from an 800 W inverter is often lower—typically in the
range of 500-550 W (=2.4 A). Circuits can safely tolerate this additional current. EU
regulations increasingly classify generation below 800 W as “not significant,” supporting the
move from 600 W to 800 W. Nonetheless, additional safety margins and proper installation
practices are still advised.
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https://balkon.solar/wp-content/uploads/2024/12/DBU_Bericht Netzdienliche Kleinspeicher JL 2025
02_20.pdf
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Inverter: safety features
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Modern microinverters also incorporate multiple safety mechanisms. Beyond mandatory
anti-islanding protection (which ensures the system shuts down during a grid outage), these
devices have built-in output limits and thermal safeguards. Functioning as controlled current
sources, they supply up to a fixed maximum into the circuit. If household demand is lower
than PV output, any excess energy is exported to the public grid.

Most conventional power meters usually cannot run backwards when more power is
generated than consumed behind the meter (within the household).® A modern smart meter
or digital meter can measure energy drawn and supplied to the grid.

Grid-connected microinverters include safety features (like anti-islanding) that automatically
shut down if the grid goes down, preventing dangerous backfeeding into the grid during an
outage. Currently the Schuko plug (Type F VDE 0620-1) is de facto tolerated for compliant
inverters, with safety features such as double automatic off switches, which all brand name
inverters have. A dedicated standard allowing connection via a standard plug has been
finalized in VDE and will be published in 2025.

Most consumers already use standard Schuko plugs. Some landlords try to require special
plugs but may be challenged in court.® We also believe that even before the final standard

5 https://balkon.solar/news/2023/02/03/symbole/
® The BalkonSolar e.V. gets several emails every week about this. We have compiled a small list of
absurd demands by Landlord here:

https://balkon.solar/news/2024/11/01/der-kampf-gegen-balkonsolar/ you find one case study we
published here:

https://balkon.solar/news/2025/02/13/balkonsolar-verein-unterstuetzt-buergerinnen-beim-wunsch-auf-
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norm has been published the use of plug-in PV inverters with a standard Schuko plug is
standard-compliant, safe and covered by relevant German laws. Special plug/socket
connections provide no additional safety.’

This small-scale reverse feed-in is generally harmless: digital electricity meters can handle
bidirectional flow, and local grids can easily absorb a few hundred watts. The primary
concerns are metering accuracy and regulatory compliance. Older analogue meters that can
physically run backwards in such scenarios nonetheless raise legal and billing issues. In
Germany this was solved by a legal provision which makes ignoring the lowered metering
accuracy for a limited time.

Plug-in PV systems without a battery can be bought for around 300 - 500 EUR including
mounting in Germany. There, the return on investment is between four to seven years.?

Plug-in-PV systems with a battery start from around 1000 EUR. Even IKEA is selling them in
Germany.’

Conditions vary with consumption patterns, retail power prices, and solar conditions.

The uptake of plug-in PV has dramatically increased since the German Bundestag added a
right to install.’® This is the most stringent implementation of the 2024 Electricity Market
Design Directive (EU/2024/1711) which encourages Member States to simplify the
installation and registration of plug-in mini-solar systems.

Now, residents can put up such units just as they can add a parasol. Previously, tenants
might have had to attain permission from landlords, and co-owners might have needed a
majority of votes among owners."

balkonsolar—gegen -kommunale- wohnungsbaugesellsohaft/ and here

k-eq- absurd formullerte klage-soll-mieter-von-nutzung-von- steckersolar—abhalten/ and we also
provide infprmation on how to deal with landlord:

https://balkon.solar/news/2025/06/22/antwortschreiben-an-den-vermieter/ and court decisions:
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https://balkon.solar/news/2025/03/01/steckersolar-mit-normaler-steckdose-erst-ab-neuer-norm/
8 Return on investment calculations with and without battery:

https://balkon.solar/news/2025/05/05/fuer-wen-lohnt-sich-ein-steckerspeicher/ and more details here:

® See their homepage, doesn’t mean you should buy there:
J/lwww.ikea.com nergy-servi lug-in-solar/ we recommend checking prices

htt
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With batteries

Plug-in-PV with battery and variable tariffs
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An increasing number of Plug-in-PV systems now include batteries, offering households
enhanced energy independence and improved self-consumption. When connected to a
smart meter'?, they can also support the grid by exporting and storing power based on grid
needs (instead of optimizing self-consumption). According to industry insiders,
approximately half of the systems currently sold in Germany are equipped with some form of
battery storage.

Plug-in PV systems with batteries typically start at around €1,000, depending on battery
capacity and manufacturer. While no dedicated European standard currently exists for this
specific configuration, the systems are designed with safety in mind and adhere to existing
regulatory limits on alternating current (AC) output. A standardization project is currently
underway in Germany.

Importantly, the presence of a battery does not increase the maximum AC feed-in power. The
system's inverter remains the limiting component, capping the AC output to 800 W in

12 details on how to measure: https://balkon.solar/news/2022/11/06/die-eigene-erzeugung-messen/
often a cheap IR head is sufficient:

https://www.heise.de/tests/Ausprobiert-Guenstiger-IR-Lesekopf-fuer-Smart-Meter-mit-Tastmota-Firmw

are-7065559.html
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Germany. Batteries are integrated on the direct current (DC) side, either as part of a hybrid
unit or in a separate configuration before the inverter. Even when battery and solar output
combined exceed the nominal output, the inverter will restrict AC output to stay within
permitted levels. For example, if generation plus storage reaches 1,000 W, the system will
still feed only 800 W into the home circuit.

Members of the BalkonSolar Association check a battery based system (Sebastian Miiller)

In this arrangement, all existing overload and safety protections—such as residual current
devices (RCD/FI), circuit breakers, and certified inverters—remain effective. The system will
not overload household wiring, and AC-side current output remains within safe and regulated
limits (typically 2.6-3.5 A).

What batteries do change is the dynamics of power flow. Instead of exporting surplus energy
to the grid during midday hours—often without compensation in the case of plug-in
PV—Dbattery-equipped systems can store solar energy for later use. During dark hours,
batteries can power appliances through the same inverter, improving the overall energy
efficiency and user benefit. When connected to smart meters, batteries can tailor output and
charging to grid needs, such as by providing power to the grid when the household is not
consuming much electricity.

A wide variety of such systems is already available on the European market.'® A project for
the implementation of plug-in batteries in apartment buildings in eastern Europe (SUNBOX)

'3 For specific tests of such devices see the overview here:
https://balkon.solar/news/2024/07/14/balkonsolar-mit-speicher-einige-gedanken/
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is currently being approved for funding by the European Climate Initiative (EUKI).'* Given
their potential to enhance energy resilience and efficiency without compromising safety, we
recommend that the Commission closely monitor this growing segment and consider
supporting the development of common standards, remove barriers that pop up'®, in order to
ensure safety while fostering innovation and consumer participation, as specified in the
2024 Electricity Market Design Directive (EU/2024/1711), which encourages Member States
to simplify the installation and registration of plug-in mini-solar systems, typically up to
800W.

Battery system configurations

Plug-in PV systems that add a battery capacity are available on the market in different
configurations:

e Some systems combine the inverter and battery in one case, often accepting up
to 2,000 W of solar input and providing up to 800 W of output to the grid,
sometimes including an “emergency socket” for off grid use. Popular systems
include those from Anker Solix, Ecoflow Stream or Maxxisun Maxxicharge.

e Other systems connect a battery via direct current to an inverter, such as Marstek
Saturn B2500-D and continue to use an existing micro-inverter.

e Other systems operate independently of the plug-in PV module and are plugged
into an AC outlet, such as Hoymiles Ms-A2.

'“ headed by Johann Strese from the iWO initiative http://www.iwoev.org/ueber-IWO/geschaeftsstelle
'8 https://balkon.solar/news/2025/06/29/guerrilla-speicher-steckerspeicher-anmelden-oder-nicht/
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Plug-in-PV with battery: system configurations

Connected by |EH Inverter and Battery
AC Cable 7 in seperate Places
nverte

Connected by
DC Cable

? Single Device

These battery systems can also be used to add battery capacity to larger rooftop systems or,
in combination with a smart meter, enable consumers to charge when electricity is cheap to
power their household when grid electricity is expensive and even without a solar module.

Usually, these systems can be operated either on a time schedule mode, i.e. charging during
the day and discharging a set amount of energy during the night, thus covering household
base consumption (usually between 50 to 150 W).

12
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They can also dynamically discharge based upon input from a measuring device in the fuse
box or IR reader for smart electricity meters.'®

The latter requires a modern power meter and proximity to the meter, which might be a
problem in larger buildings. This can be circumvented by using LoRaWAN or other
wall-penetrating communication techniques. These devices are available pre-packaged by
the battery system vendors but open source solutions that can be integrated in open source
or proprietory home automation systems. '’

'8 https://balkon.solar/news/2022/11/06/die-eigene-erzeugung-messen/
"7 https://blog.helmutkarger.de/balkonkraftwerk-teil-10-home-assistant-mit-dtu-und-shelly/
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Screenshot from an app provided by the battery supplier showing production, feed in and state
of the battery.

Where are they mostly installed?

Plug-in-PV systems are already a reality for millions of people throughout Europe. They also
have potential to increase human resilience, e.g. against energy poverty as they ease the

14



cost of electricity and for example, during heat waves, as they can provide electricity when
the air conditioning is running'® or provide emergency power in case of grid outage.

Form data provided by the Marktstudie Balkonkraftwerk 2025 _of “Energie Magazin”:"

As of 23 June 2025, there were 1,022,544 active plug-in solar installations registered in
Germany with a total of 956 megawatts (MW) of capacity. Systems not registered are a grey
area, but the number is estimated at an additional two to three million, bringing the total up
to three to four million.

To put this into perspective, Germany added more plug-in PV in two years than it did in total
PV in the year 2014!

Other key findings:

e 86% of participants in their study are homeowners, while only 14% are tenants.

e 73% of respondents live in single-family homes.

e 72% have two solar panels.

e Over the past 12 months, plug-in solar systems with four solar panels have
increased significantly.

e 37.6% were installed in gardens or on flat roofs, only 15.8% on lattice balconies,
2.8% on concrete balconies, and 0.8% on fences.
76.4% performed self-installation, 4% utilized professional services.
51% of respondents already use an electricity storage solution.
11% reported resistance from landlords or homeowner associations.
o We receive many such complaints from residents.

" Altersverteilung der Befragten

Anteil in Prozent
o
(=]

Unter 25 25-34 35-44 45-54 55-64 Uber 65
Altersgruppe

The age distribution shows that plug-in PV is popular among older people, with a middle
class income and lifestyle but not limited to a university degree.

18 see this: https://www.photovoltaik.info/klimaanlage-balkonkraftwerk-stromkosten-sparen/
19 https://www.energiemagazin.com/balkonkraftwerk-statistiken-marktstudie/
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So far the market has not evolved towards people with low income, but we believe that if
some of the legal questions around permits by landlords are increasingly litigated, this
market will open up as well.

Our workshops indicate that interested parties are not necessarily on the forefront of the
green movement, e.g. people are interested that otherwise do not have a strong lifestyle
commitment to health and sustainability.

Suppliers

The market for small inverters is dominated by Chinese companies. The last German
producer, AEconversion GmbH & Co. KG, seems to have excited the market. Currently we do
not know any European equipment makers.

Any modern standard solar panel can be paired with the small inverters on the market. There
are some European producers of combined battery systems.

Use of old panels / upcycling

Members of the public and members of the plug in pv association learn how to reuse an old
solar panel (Sebastian Miiller)

It is possible to use old solar panels in plug-in systems. This can have some benefits:
Leveraging existing solar modules can substantially lower installation costs, thus enhancing
affordability and broadening participation among households and communities. Extending

16



the lifespan of solar panels through reuse reduces environmental impacts and contributes to
the circular economy, aligning with EU sustainability objectives.

Encouraging DIY installation of reused solar panels promotes community engagement,
fosters skills development, and raises public awareness regarding renewable energy and
sustainability. Reuse is especially feasible in areas where lots of old solar installations exist;
transporting old panels over long distances (more than 100 kms) is inadvisable. But reusing
them near their first use together with members of the community can be a beneficial
activity, especially if it is approached also under an education perspective.

This approach not only advances the goals of the European Green Deal but also strengthens
citizen involvement and innovation in renewable energy adoption across the European Union.

The EU could make this more accessible by helping to translate guides and instruction
videos into different languages.

You can find more information about this on our website:
h : I[kon.solar/news/202 2 lar- ndlife-m zine-draf

Aims of the Commission

The European Commission rightly states: “The lack of consumer participation in the energy
market hampers the adoption of innovative energy services and energy- and cost-saving
solutions. This, in turn, increases costs for citizens and slows down the energy transition.”

Plug-in photovoltaic (PV) systems can be a major solution to address this challenge.

The Commission is correct in stating: “consumers face complexity and high costs when
accessing energy efficiency and renewable energy solutions on the market. Effective load
management requires smart electricity meters and greater utilization of digital
technologies—however, the rollout of smart meters is experiencing delays.”

We believe that plug-in PV systems can be a cheap and simple solution to help with energy
efficiency and adoption of renewables, as no specialist is needed and mounting systems for
most types of balconies, fences, flat roofs and other situations exist and are broadly
available on the market. The adoption of load management by consumers requires systems
that consumers understand and are willing to use.

20 And DIRECTIVE (EU) 2024/1711 rightly states in its recitals (25): “Plug-in mini-solar systems could,
together with other systems and technologies, contribute to the increased uptake of renewable energy
and citizen engagement in the energy transition. Member States should be able to promote the
introduction of those systems to reduce the administrative and technical burden. Regulatory
authorities should be able to set the network tariffs for the injection of electricity coming from plug-in
mini-solar systems or to establish the methodology for calculating those tariffs. Depending on the
situation in a Member State, it would be possible for the tariffs to be very low or even zero, while being
cost-reflective, transparent and non-discriminatory.”

See: https://eur-lex.europa.eu/eli/dir/2024/1711/0j

17


https://balkon.solar/news/2025/05/28/solar-secondlife-magazine-draft/
https://balkon.solar/news/2025/05/28/solar-secondlife-magazine-draft/
https://eur-lex.europa.eu/eli/dir/2024/1711/oj

We believe the European Union has the right to adopt common rules under Article 169 TFEU.

Article 169 (1)

To promote the interests of consumers and to ensure a high level of consumer protection, the
Union shall contribute to protecting the health, safety, and economic interests of consumers, as
well as to promoting their right to information, education, and the organization of associations
to defend their interests.

Article 169 (2)

The Union shall contribute to the achievement of the objectives referred to in paragraph 1
through: (a) Measures adopted in the context of the completion of the internal market pursuant
to Article 114.

Today, consumers cannot understand why there are several million systems in use in
Germany, while the same systems are, for example, prohibited in Sweden. This
fragmentation of the common market is also a barrier to the further integration of the Union.

We share the goal of combating energy poverty: Ensuring that all individuals, regardless of
income, have access to affordable and sustainable energy. Structural barriers prevent
low-income households from benefiting from energy efficiency and renewable energy
solutions.?’

Empower individuals and communities to act in the energy market: Strengthen the capacity
of people and local communities to participate actively and independently in the energy
transition—through access to information, tools, and technologies that allow them to
produce, manage, and consume energy in smarter and more sustainable ways.

2! Some pilot projects have started, to overcome this obstacle, for example: In Belgium, through the
POWER UP project, the supplier Ecopower has been promoting plugins among vulnerable
tenants:
https://www.socialenergyplayers.eu/news/it-wont-be-our-wind-turbines-it-will-be-yours-eeklo-cre
ates-a-gateway-to-cheaper-energy-for-vulnerable-households/ In Germany the Deutsche
Umwelthilfe and others have equipped entire tower blocks:
https://www.duh.de/presse/pressemitteilungen/pressemitteilung/leuchtturm-projekt-fuer-mieterinnen-u

nd-mieter-deutsche-umwelthilfe-und-wohnbau-salzgitter-statten-3/
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Community members jointly install a solar panel on their "community workshop" building
(Sebastian Miiller)
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Our proposal to make plug-in-pv accessible and safe for consumers across
Europe

We believe Europe can benefit from the following measures and are ready to support the
Commission in implementing them:

I. Help with proposed IEC standard: We have already written to Energy Commissioner

Dan Jgrgensen expressing deep concern over draft changes to the IEC 60364 7 751
standard: The proposed wording would prohibit connecting small generation devices to
household circuits and also the usage of standard plugs (e.g., Schuko/ Type F VDE 0620-1),
mandating instead a special connector incompatible with common wall sockets—contrary to
EU goals to facilitate citizen-led renewable energy.

We ask the commission to use its influence in IEC to adjust the wording, ensuring that
standard plugs remain permissible where national safety regulations allow it.?

Il. We propose that the European Commission, in collaboration with civil society and
relevant stakeholders, commission a comprehensive study on the framework conditions for
plug-in photovoltaic (Steckersolar) systems across EU Member States and Ukraine. This
proposal builds upon the findings of the March 2025 report published by Solar Europe®
which provided an initial overview of the rapidly growing market for plug-in PV in Europe.

The proposed study should investigate in detail the various national requirements and
conditions that affect the deployment of plug-in PV systems, including:

e The general regulatory and technical conditions for plug-in solar systems in
each country, including permitted system sizes, grid connection standards, and
safety norms;

e The legal rights and restrictions for tenants, including whether they are allowed
to install plug-in PV systems on balconies or fagades, and what permissions are
required;

e The legal situation for owners of condominiums (Eigentumswohnungen),
particularly regarding shared building infrastructure and the role of homeowners’
associations;

e Procedures for grid connection and system registration, including whether
notification or approval is needed and how accessible the processes are for
ordinary consumers.

Normative and standardization requirements, including:

e Where connection via a standard household plug (e.g., Schuko/ Type F VDE
0620-1 or equivalent) is explicitly permitted or prohibited;
e What technical or legal hurdles exist for such connections;

2 see our letter:
https://balkon.solar/news/2025/06/19/proposed-iec-norm-letter-to-european-comission/

3 https://balkon.solar/news/2025/03/13/solar-europe-publishes-report-on-plug-in-pv-in-europe/
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e Which countries have established national norms or guidelines for plug-in solar
systems, and what those norms entail.

lll. Based on the results of such a study, the European Commission should issue concrete
recommendations to Member States aimed at supporting and accelerating the deployment
of plug-in photovoltaic (Steckersolar) systems across Europe. These recommendations
should include the following measures:

e Harmonization of basic rules across the EU:
Devices with a power output of up to 0,8 kW should be permitted in all Member
States without the need for complex approval procedures.? This threshold
reflects current practice in leading countries and ensures both safety and
accessibility.

e Establishment of common minimum standards:
All countries should adopt a shared set of basic safety and technical
requirements, ensuring a high level of consumer protection without unnecessary
regulatory burdens.

e Development of a multilingual model guide:
A clear, user-friendly guide for the installation and use of plug-in PV systems
should be created and made available in all official EU languages to help
consumers navigate legal and technical requirements and promote safe use.

e Collection of best practice examples and model solutions:
The Commission should gather and share successful implementation
models—from grid connection methods to balcony mounting systems—to assist
national authorities, installers, and users.

e Facilitation of stakeholder dialogue:
The Commission should bring together key actors in the plug-in solar
ecosystem—civil society groups, manufacturers, utilities, standardization bodies,
and regulators—at a European congress or ongoing working group to support
exchange, collaboration, and regulatory alignment.

e Funding for safety-related research and unresolved questions:
The Commission should allocate funding to address remaining technical and
safety issues, including the compatibility of standard plug connections and the
behaviour of plug-in systems in exceptional grid situations.

2 This would be in line with the goal set out in the New Electricity Directive for Electricity Market
Design (2024/1711) which provides guidance specifically aimed at facilitating the integration of
small-scale renewables, including plug-in PV systems, into EU’s electricity framework.

Article 15a on the right to energy sharing states that: “Member States may promote the introduction of
plug-in mini-solar systems of up to 800 W capacity in and on buildings.”

See: https://eur-lex.europa.eu/eli/dir/2024/1711/0j
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As part of a research project a family in Ukraine installs balcony solar on their balcony (Dmytro
Sakaliuk)
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IV. In order to support and accelerate citizen-driven energy initiatives, we also propose that
the European Commission and the European Parliament establish a small, dedicated
funding line for civil society organizations. This fund should aim to:

e Support cross-border citizen groups engaged in plug-in solar activities,
particularly those involved in upcycling and reuse of plug-in PV systems—for
example, reconditioning used modules and distributing them to low-income
households or community projects.

e Place a special focus on Ukraine, where targeted assistance can help consumers
gain access to affordable, decentralized renewable energy solutions. This would
contribute both to energy resilience and to post-war reconstruction, while
fostering alignment with European energy and climate goals. However we do not
propose to export old solar panels for reuse to Ukraine.

Such funding would empower grassroots actors, foster innovation, and ensure that the
energy transition is inclusive, practical, and socially just across all regions of Europe.

For a general uptake tax rebates, free installation for vulnerable households, or social leasing
should also be considered in order to increase the affordability. However there are virtually
no maintenance costs.
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Signatories

Organization
Balkonscouts Bonn
BalkonSolar e.V.

Bundesverband
Steckersolar e.V.

Blindnis Blrgerenergie
e.V.

CEE Bankwatch Network
Czechia

CENTAR ZA ZIVOTNU
SREDINU

Energiewende
ER(H)langen e.V.

Erneuerbare Energien
Kleines Wiesental e.V

Erneuerbare Energien
Kleines Wiesental e.V.

heiner*energie Darmstadt

Hochschule Koblenz, VDE
Hochschulgruppe

Klimaschutz im
Bundestag e.V.

Miljgpunkt Ngrrebro

NGO “Institute of Local
Initiatives”

NGO Ecoclub

Olegeno Oldenburger
Energie-Genossenschaft
eG

Parents for Future
PLAN B 2030 e.V.

Robinsun

Country Website

{

https://www.bv-vilich-mueldorf.de/solarberatung/

https://balkon.solar

https://bundesverband-steckersolar.de

https://www.buendnis-buergerenergie.de/

bankwatch.org

WWW.CZZS.0rg

www.Energiewende-ERlangen.de

www.eekw.de

www.eekw.de

heinerenergie.de

www-hs-koblenz.de/balkon-pv

https://klimaschutz-im-bundestag.de/

miljoe-noerrebro.dk

https://www.instagram.com/institute_of_local_ini

tiatives/
ecoclubrivne.org/en

https://olegeno.de

http://parentsforfuture.de/

https://planb2030.0org/
www.robinsun.com
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https://olegeno.de
http://parentsforfuture.de/
https://planb2030.org/
http://www.robinsun.com

Organization

Solarcamp for Future

SolLocal Energy e.V.
Kassel

Som Energia

Wattbewerb e.V.

Country Website

https://solarcamp-for-future.de

solocal-energy.de

WWw.somenergia.coop
https://wattbewerb.de/
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https://wattbewerb.de/

Annex 1: Cost savings Calculations for selected markets and households

We have calculated cost savings and returns for a one type of household, that we assume
are average: 2 Persons, 2100 kw/h per Year, no battery. 2100 kw/h per Year is under average
consumption®, but we assume that a household that invests in plug-in-pv currently is already
a household more inclined to safe energy and is already conscious of power saving.

We also assume a fairly small system with only one solar panel: “Balkonkraftwerk 440+ Watt
Komplettset — Basic Solo (440+) Bifazial”, with Hoymiles 800 Wp Microinverter sold by
Solisar.Solar, with mounting. We choose this because it's an average system sold in
Germany on the lower pricing pier, with components that we can recommend. Current price:
€289,00 for the system? and Mounting €79,99%, we also added €50 shipping, coming to a
total of 418,99 which we rounded up to 420 EUR.

Usually there is faster repayment when there is higher energy consumption by the
household, eg. with old household appliances, more people living in the household, electrical
hot water or certain generation in the home, or having devices that use a lot of energy, such
as Air conditioning units, the ability to charge a car, Gaming PCs, Sauna, ... And depending on
the occupants lifestyle e.g. cooking at home.

The system we used for our calculations was always tilted 90°, thus hanging from a balcony
and oriented towards the perfect south.

We used PVTools to calculate and used 2015 as the sample year .28

Sample calculations for selected countries

Country Current location of PV Savings per | repayin
average system generation year in EUR | years
household per year in
energy price® kWh
(€ per kWh)

Germany 0,3943 | Frankfurt 342.7 112,54 3.74

France 0,2926 | Paris 308.8 90,35 4.65

Italy 0,3111 | Rome 458.2 117,24 3.59

Poland 0,2477 | Warszawa 350.1 71,09 5.92

Thus plug-in-pv has a cost return between four to six years in major EU markets and can
lead to savings of around 100 EUR per year for an average customer.

25

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Figure_4 Households consump
tion_of electricity per_capita, 2022.png

26

https://www.solisar.solar/products/balkonkraftwerk-430-watt-komplettset-basic-solo-430-bifazial ?varia
nt=45234261065996

2 hitps://www.solisar.solar/products/balkonkraftwerk-halterung-fur-gelander
28 https://pvtools.sektorsonne.de/

2 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Electricity price_statistics
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Annex 2: Details for the Proposed Study

The conditions for the use of Plug-in-PV in Europe vary widely from member state to
member state, Germany has become the lead market with over 1 Mio systems registered,
while consumer safety organizations in Sweden have warned to use them® and Hungary has
virtually banned them because of a general backfeeding prohibition.?'

Based upon the upon the findings of the March 2025 report published by Solar Europe,which
provided an initial overview of the rapidly growing market for plug-in PV in Europe, we
propose a study to list in detail the various national requirements and conditions that affect
the deployment of plug-in PV systems, including:

e The general regulatory and technical conditions for plug-in solar systems in
each country, including permitted system sizes, grid connection standards, and
safety norms;

e The legal rights and restrictions for tenants, including whether they are allowed
to install plug-in PV systems on balconies or fagades, and what permissions are
required,;

e The legal situation for owners of condominiums (Eigentumswohnungen),
particularly regarding shared building infrastructure and the role of homeowners’
associations;

e The legal situation for owners of single family homes and semi detached and row
houses.

e Procedures for grid connection and system registration, including whether
notification or approval is needed and how accessible the processes are for
ordinary consumers.

Normative and standardization requirements, including:

e Where connection via a standard household plug (e.g., Schuko/ Type F VDE
0620-1 or equivalent) is explicitly permitted or prohibited;
What technical or legal hurdles exist for such connections;
Which countries have established national norms or guidelines for plug-in solar
systems, and what those norms entail.

This study should be done within six months lead by civil society in cooperation with
lawyers, consumer rights associations, interested citizens and technical experts.

We would start by putting up a solar system in a test household and then going through the
steps and hurdles that we encounter.?

30

https://www.pv-magazine.com/2023/01/30/swedish-authorities-issue-warning-about-solar-panels-on-b
alconies/

31 https://balkon.solar/news/2025/03/13/solar-europe-publishes-report-on-plug-in-pv-in-europe/

%2 a similar approach BalkonSolar and Eco Club Rivne have taken in their joint Project:
https://balkon.solar/news/2024/12/31/plug-in-pv-in-ukrain-can-solar-on-the-balcony-help-ukraines-ene
rqy-crisis/
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Annex 3 Letter to the European Commission
BalkonSolar e.V.
Oberau 79
79102 Freiburg
Germany
sm@balkon.solar

European Commission
Directorate-General for Energy
Dan Jgrgensen

1049 Bruxelles/Brussel
Belgium

Email: cab-jorgensen-contact@ec.europa.eu, anne-katherina.weidenbach@ec.europa.eu
Freiburg, 19.6.25
Concerning: Changes in IEC 60364-7-751 undermining Plug-in-Pv in Europe

Dear Commissioner Jgrgensen,
to whom it may concern,

We are writing to you because we are concerned about proposed changes in the planned IEC
60364-7-751 regulation.

Currently there is an international standardization project at the International
Electrotechnical Commission (IEC) that may conflict with a variety of regulations for the
installation of Plug-in-Solar devices in the European Union. And the stated goal of the
European Union to make such devices accessible and usable for citizens all across Europe.

As early as 2008, the international standard IEC 60364-5-55, Section 551.7.2, contained a
regulation prohibiting the connection of power generation units to final circuits using
conventional plug-in devices such as diesel generators. This regulation was intended to
prevent safety risks such as overloading or inadequate protection against electric shock.

The current discussion in the IEC committee relates to the draft IEC 60364-7-751, which
further specifies the requirements for low-voltage power generation units. This international
draft contains a formulation regarding how power generation units can be connected to
existing final circuits: "A generating set shall not be connected to a final circuit." (section
751.550.101.1,)

The supplementary paragraph 751.550.101.2 is also cause for concern for many people in
the Plug-in-Pv scene. It states:
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“The connection of the generating set to the electrical installation shall be made by one of the
following methods: [...] a dedicated coupling system which is not compatible with any
configurations belonging to national systems based on IEC 60884-1 [..]“

This wording directly targets the exclusion of Schuko-compatible (CEE 7/4) plugs and
sockets (CEE 7/3), as | understand it, other plugs (french CEE 7/5 / Type in use in France,
Belgium, Poland, or Typ G / BS 1363 used in Ireland, Malta and Cyprus) that could alos easily
be used to feed in electricity from a Plug-in-Pv system.

Such a regulation would be contrary to existing EU policy aims, such as:

EU Regulation (EU) 2016/631 which establishes technical requirements for power
generating equipment connecting to the public grid, categorizing them into Type A, B, C, and
D. Type A devices are for ‘smaller capacity’ generation systems, such as plug in pv systems,
with the specific maximum power defined by each member state, typically ranging from
0.8kW (800 Watts) to 150kW. Many countries (e.g., Germany, Netherlands) use 800W as a
reference point for plug-and-play systems, partly because this regulation does not provide
detailed specifications for devices below 0.8kW, considering them relatively safe.

Article 15a of the “Directive (EU) 2024/1711 of the European Parliament and of the Council
of 13 June 2024 amending Directives (EU) 2018/2001 and (EU) 2019/944 as regards
improving the Union'’s electricity market design” under section 8 encourages “Member States
may promote the introduction of plug-in mini-solar systems of up to 800 W capacity in and on
buildings.”?

A recent Report by Solarpower Europe has highlighted that many countries in Europe do use
Plug-in-Pv systems and that the number of consumers is growing and already permitted.®*

1. Germany

is the largest market in the EU. We assume there are more than 2 - 3 Mio. Plug-In-PV
systems working in Germany right now. We estimate this from more than 1 Mio systems
installed and registered in the relevant register at the beginning of the year. From our
experience only %2 to Vs of the systems will be registered, as there is very little benefit for
consumers in actually registering their device.

Solarpaket | (Solar Package I) and the right to install plug in pv on your balcony set in the
BGB and Wohnungseigentumsgesetz (Condominium owners’ associations generally cannot
refuse an owner’s request to install a plug-in PV system on a balcony or terrace).*® Inverter
output limit increased from 600W to 800W. Total system installed capacity can be up to

33 https://eur-lex.europa.eu/eli/dir/2024/17 11/oj/eng
34

https://www.solarpowereurope.orqg/press-releases/new-report-a-deep-dive-on-plug-in-solar-pv-a-fast-e
merqging-solar-segment

35

https://www.bundesreqgierung.de/breg-de/aktuelles/solarpaket-photovoltaik-balkonkraftwerke-2213726
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2kW.Simplified registration process before installation. We are currently waiting for an
updated technical norm,*® which is expected in Q3/2025.

2. Austria

Amendment to the Condominium Act (Wohnungseigentumsgesetz) simplify the installation
process for Plug-in-Pv systems. Condominium owners’ associations generally cannot refuse
an owner'’s request to install a Plug-in-Pv system on a balcony or terrace, unless the
installation could damage the building structure, affect its appearance, or pose safety risks.
Connection via standard sockets (Schuko plug) is permitted.®’

Inverter output limit is 800W. Total PV module power can be up to 2000W.*

3. Belgium
Starting 17.04.2025, homologated plug & play devices may be connected in Belgium®’, a
variety of Plug-in-Pv inverters is already homologated and available.

4. Netherlands

NEN 1010 (551.7.2): Stipulates that generation units should not be connected via plugs and
sockets to final circuits, but this standard primarily applies to installers, not consumers. The
Netherlands Food and Consumer Product Safety Authority (NVWA) is not yet strictly
enforcing correct safety information for plug-in home batteries sold on the market. Official
documents lack explicit power limits for plug-and-play systems, but consumer installation is
not prohibited. Customary/Recommended Power: 800W (following German standards),
accepted by some Dutch installers and PV/battery dealers, partly due to EU Regulation (EU)
2016/631 defining Type A devices starting at 0.8kW.*°

5. ltaly

Plug-and-Play Systems (< 350W) can directly connect to a dedicated, identifiable socket in
the electrical system via a special plug (requires a professional to install a separate
dedicated circuit). Only one system per connection point. Requires submission of a “Single
Notification” (Comunicazione Unica) form to the Distribution Network Operator (DNO); no
connection fee. Must include an Interface Protection Device (DDI) function, integrated into
the device. PV Systems (350W < P < 800W) Also applied for via “Single Notification,” but

% DIN VDE V 0126-95 ("Steckersolargerate flir Netzparallelbetrieb — Grundlegende
Sicherheitsanforderungen und Priifungen")

https://www.dke. rbeitsfelder/energy/news/fag-produktnorm- kersolarger

37 “Technische und Organisatorische Regeln fiir Betreiber und Benutzer von Netzen (TOR), Teil D,
Hauptabschnitt D3”

38

https://konsument.at/solaranlagen-zum-einstecken

39 https://www.synergrid.be/images/downloads/Synerarid Communig%C3%A9 Plug Play EN 20240909.pdf
https://www.synergrid.be/images/downloads/INFO fabrikanten 2024.11 C10-11 ed2.3 plug-and-play EN.pdf

40 Netherlands: “praktijkrichtlijn bij NEN 1010 NPR 5310 Blad 6 5 Aansluiten van PV-systemen”
h J/Iwww.nextenergy.nl/artikelen/zonn nelen-met-stekker
https://www.zonneplan.nl/thuisbatterij/thuisbatterij-met-stekker/wet-en-regelgeving
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https://www.dke.de/de/arbeitsfelder/energy/news/faq-produktnorm-steckersolargeraete

requires more technical documents (single-line diagram, compliance declaration, operating
rules, etc.), implying professional electrician involvement. '

6. Spain

Without surplus (Sin excedentes): Prohibits injecting electricity into the grid; requires an
anti-islanding device. With surplus (Con excedentes): Compensated (< 100kW): Surplus
electricity compensated against electricity bills at an agreed price, exempt from grid fees.
Installations < 15kW are exempt from access permits. Mandatory installation of a
bidirectional smart meter. Anti-islanding devices must be tested according to the IEC 62109
standard. Plug-and-Play: No explicit power limit policy for ‘plug-and-play’ is detailed, but the
summary page mentions 800W as customary/recommended (with potential risks). The
ITC-BT-40 standard mentions that for systems ‘< 800VA, the circuit can be simplified’ when
discussing anti-islanding systems.*

7. France

Current Policy (until September 2025): PV equipment up to 3000W (and with a height below
1.8m) does not require major modifications or installation work beyond declaration to Enedis
and obtaining a Consuel certificate to be compliant.* Recommended maximum PV power:
350VA (approx. 350W) for 1.5mm?2 copper wire (16A breaker); 900VA (approx. 900W) for
2.5mm?2 copper wire (20A breaker). Potential Future Policy (after September 2025): The 2024
version of the NFC-15-100 standard (the current 2013 version does not prohibit it) is
expected to explicitly prohibit connecting generation equipment to plugs and sockets and
will require adherence to AMADE rules (i.e., dedicated plug/PV access must be connected to
a circuit breaker).

We also assume there are similar policies in place in Lithuania and Portugal, as Plug-in-Pv
was mentioned in the Solarpower Europe as countries permitting it.

Plug-in-Pv systems are safe, cheap and reliable and help consumers to produce up to 25% of
their household electrical energy needs. For many consumers these are a first step in
installing a larger system on their roof or take further action to reduce energy consumption
in the household.

We urge you to address this issue by using the Commissions Influence in the IEC and also
come into contact with Plug-in-Pv associations from all across Europe to see how we can
further develop this market and enable citizens to produce solar power not only on their
balcony. This opens up solar for an entire new segment of the population, those living in a
rented apartment or a condominium. It also helps to create acceptance for energy transition.

Especially we would like to commission to support our attempt to amend the IEC draft to
include the text: “a dedicated coupling system which is compatible with configurations

41 ARERA Resolution No. 315/2020/R/EEL and “pubblicata sul sito www.arera.it in data 05 agosto 2020
Delibera 04 agosto 2020 315/2020/R/eel” Reference Link:

42 Royal Decree 244/2019

3 https://www.service-public.fr/particuliers/vosdroits/F31923?lang=en
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belonging to national systems, if a national standard includes technical provisions for the safe
implementation of such a connection”

We could also add: “As defined in VDE V 0126-95 or other national norms other options
beneath mechanical isolation like in the example include preemptive disconnection by
electromagnetic means in the plug or the cable as well as a defined system of shutdown,
disconnection and capacitator discharge in the inverter.”

If you and your staff have further questions please do not hesitate to contact us.

We are open to work with stakeholders from civil society, industry and the commission to
further promote the use of Plug-in-Pv in the EU and Ukraine.

BalkonSolar e.V. is full of balcony solar enthusiasts from German-speaking countries with its
roots in Freiburg. We are a registered non-profit with the purpose to enhance and promote
the safe use of Plug-In-PV. We have been active in the promotion but also in the regulatory
action around plug in pv in Germany since 2018 and also worked to achieve the legal right to
Plug-In-PV for tenants and Co-Owners in 2024. We are also active within the standards and
norming discussion in Germany and set the first world record in mass second life upcycling
of solar panels.

sincerely

Sebastian Miller
board Balkon.Solar e.V

32



	Plug-in-solar as a contribution to the Citizen Energy Package and consumer empowerment 
	Policy Recommendations  
	Introduction  
	Technical summary: what is plug-in solar?  
	Key Components: 
	Key safety considerations for plug-in solar inverters  
	With batteries  
	Battery system configurations  
	Where are they mostly installed?  
	Suppliers  
	Use of old panels / upcycling  
	Aims of the Commission  
	 
	Our proposal to make plug-in-pv accessible and safe for consumers across Europe  
	 
	Signatories  
	Annex 1: Cost savings Calculations for selected markets and households 
	Annex 2: Details for the Proposed Study 
	Annex 3 Letter to the European Commission 


