
SUNRISE
Prosumer Solar Energy

Christoph Johann

1



SUNRISE
Project info
Countries:
Bulgaria, Lithuania, North Macedonia 

Project duration:
11/22 - 04/25

Funding:
484,957.66 €

Website: 
https://sunriseproject.hfh.bg/en/about-the-project/

© https://sunriseproject.hfh.bg/en/about-the-project/
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Goal:
increase the use of 
renewable energies (RE) in 
housing stock by 
individual homeowners / 
tenants by following a 
prosumer approach.

© Johann Strese
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Main activities:
Å Analysis of legal framework of prosumer

approach of RE;

Å Capacity Building of participating CSOs;

Å Identifying and disseminating financing 

solutions for RE (renewable energy) and 

prosumer approach in housing stock;

Å Install 30-40 pilots of plug-in-PVs at 

multi-family buildings

© Johann Strese
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Introduction of me

Christoph Johann

Å Environmental protection(B. Sc)

Å Environmental Engineering (M. Sc) 

Å Master thesis: Evaluation of bigsolarparksbetweensimulationand real yield

results

Å Since2019 at DGS: consultant at the project  SolarZentrum Berlin, writing 

reports (yield, glare), division manager of our services and responsible for 

the project SUNRISE 

Å Sidejobfor pv plugsystemsfor over2 years(2020 - 2022) 

Å Sidejobfor a solar company(2023 –today)
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Provideddocuments

ÅPresentationof todaywill be sentnextweek
ÅQuestion and answercatalogfor the mostcommonquestions
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Goal of this webinar

23.05.2024

© https://www.freepik.com/premium -vector/vector-illustration-convince-people-persuade-people-believe-idea_47000661.htmand own adaptions
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Agenda

ÅWhat is PV plug? 

Å Impact of PV plug

Å How does it work? 

Å Examples

Å Economy 

Å Safety

Å Regulations in Germany and other countries

Å Financial support 

Å Video

 23.05.2024 8



What is pv plug? 

Power outlet

AC connectioncable

MC4 - connector

DC connectioncable

23.05.2024

1,70m

1,10m

0,25m

plug
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What is PV plug? 

23.05.2024

A PV plug system is a small photovoltaic 

installation that is installed on the balcony, 

facade or terrace of a residential building.

A PV plug system consists of several solar 

panels that convert sunlight into direct 

current (DC). A power inverter then converts 

the DC into the alternating current (AC) used 

in households, which can be fed into the 

building's power grid.

© Carpe Diem Energy © Carpe Diem Energy

Solar 
panel Micro 

inverter

cables

cables

connector
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Terms for PV plug

23.05.2024

Å guerillaphotovoltaics
Å plug& playsolar
Å eletricity meter brake
Å mini photovoltaics
Å Ready-to-plugin 

energy
Å plant ǘŜƴŀƴǘΩǎsolar 
Å Plug-in solar

PV plug
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What is the impact of PV plug? 

23.05.2024

PV plug provide visibility for the energy transition
Å First step towards further climate transition measures
Å Tenants can take part in the energy transition even 

though they are not having their own roof
Å PV plug can lower energy poverty 
Raising awareness of solar energy
Å Developing a feeling what the production and 

consumption of electricity means and change 
consumption patterns to lower costs

Å CO2 – saving with PV plug: approx. 200-500 kg/year
lessCO2 emissions

Å Energeticamortisation: <2 years

© Christoph Johann

To clarify: PV plug cannot replace roof solar and wind energy
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What is the impact of PV plug? 

23.05.2024

© https://www.tapio.eco/wp-
content/uploads/2023/04/what-is-a-ton-of-
CO2_EN-683x1024.jpg

© https://www.tapio.eco/blog/what-represents-one-ton-co2-emissions/
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CO2
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© https://www.statista.com/chart/27253/car-co2-

emissions-by-size-type-statista-mmo/

© https://www.tapio.eco/blog/what-represents-one-ton-co2-emissions/
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Current Status in Germany

23.05.2024

© https://de.statista.com/infografik/30601/kumulierte-anzahl-der-in-betrieb-
befindlichen-balkon-solaranlagen-in-deutschland/

© https://de.statista.com/infografik/30600/relative-anzahl-der-balkon-
solaranlagen-nach-bundeslaendern/
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Motivation

23.05.2024

Å Economy
Å Ecology
Å Independence

© https://praxistipps.focus.de/kohlekraftwerk-aufbau-und-funktionsweise-der-stromerzeugung_106935

© https://www.verivox.de/strom/strompreisentwicklung/
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Difference between kW and kWh
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Pleasewrite into the chatyour actual
priceper kWh (if you know!)
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Whatcanyoupower with 1 kWh? 
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© https://blog.constellation.com/2021/02/03/what-is-a-kilowatt-hour/
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Calculation of energy consumption of devices 

23.05.2024

Laptop power supply: up to 65W
Blender: up to 1500W

Waterboiler: between
1850W to 2200W

© Christoph Johann
© Christoph Johann

© Christoph Johann
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Different Units

23.05.2024

Example: Blender runs for 1 hour

Which unit describes the power [P]?
W, kW

Which physical unit describes the energy [E] from our energy bill? 
Wh, kWh
 
How is the energy calculated?
Power (watts) x time (hours) = energy consumption in watt hours (Wh) 
  
What is the consumption of the blender if it blends for one hour? 
1500 W multiplied by 1 hour = 1500 Wh = 1,5 kWh 

1,5 kWh addedon 
your elecritiybill

© Christoph Johann
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Calculation of energy production by pv plug 

23.05.2024

9ȄŀƳǇƭŜΥ ¢ǿƻ ǎƻƭŀǊ ǇŀƴŜƭǎ ǿƛǘƘ рлл² ŀƴŘ άƛŘŜŀƭέ ŎƻƴŘƛǘƛƻƴǎ

Which unit describes the power [P]?
W, kW
Which physical unit describes the energy [E]? 
Wh, kWh 
How is the energy calculated?
Power (watts) x time (hours) = energy consumption in watt hours (Wh)   
 This divided by 1000 = consumption in kilowatt hours (kWh)

How long does the two solar panels have to run to produce 1 kWh of electricity? 
500 W multiplied by 2 hours = 1000 Wh = 1 kWh

1,5 kWh reduced
on yourelecritiybill

© Christoph Johann
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© CarpeDiemEnergy

How does a PV plug system work?

Solar panel

Inverter

Connectors

Cables

Plug

© CarpeDiemEnergy

© Christoph Johann
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How does the energy flow? 

23.05.2024

© https://www.ihr-eigenes-balkonkraftwerk.de/funktionsweise-eines-balkonkraftswerks/
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Å Example 1: Balcony integration
Å Example2: Façade installation with an inclinedsolar panel
Å Example 3: Façade installation 

Examples 

23.05.2024

© Christoph Johann © Sutter ©
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Å Example 4: Flat roof installation
Å Example5: Garage installation (flat roof) 

Examples 

23.05.2024

© Christoph Johann
© www.buergerenergie-luebeck.de
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Å Example6: Balcony installation single-family house
Å Example 7: Balcony DIY installation multi-family house 
Å Example8: Balcony installation multi-family house 

Examples 

23.05.2024

© Indielux

© Christoph Johann© Christoph Johann
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Å Example9: Small balcony installation multi-family house 
Å Example 10: Big balcony installation multi-family house 
Å Example11: Balcony installation multi-family house 

Examples 

23.05.2024

© Christoph Johann

© Christoph Johann © Christoph Johann
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Å Example12: Balcony installation multi-family house I
Å Example 13: Balcony installation multi-family house II
Å Example14: Balcony installation multi-family house III

Examples 

23.05.2024

© Christoph Johann

© Christoph Johann © Christoph Johann© Christoph Johann
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Å Example15: Facade installation
Å Example 16: Roof installation single-family house
Å Example17: Roof installationgardenshed

Examples 

23.05.2024

© Christoph Johann

© Christoph Johann

© Christoph Johann
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23.05.2024

Electricity yield: What can I expect? 

Á Example: 2 panels(400Wp each) and 
800 Wp inverter

800 kWh

640 kWh

480 kWh
560 kWh

520 kWh

© verbraucherzentrale-rlp.de, own 
adjustments

Considershading!Ąwill 
minimizethe yield
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Economy factors

23.05.2024

Dependenton:
ÅLocation/orientation
ÅInstalled power
ÅPower consumption
ÅInvestment costs
ÅShading
ÅPrice per kWh from your energy bill

https://apps.htw-berlin.de/stecker-solar-simulator/

31
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Electricityconsumptionand costs

23.05.2024

Conditions: 
ÅPower 

consumption: 
3000 kWh/a

Å2 panelsà 400 
Wp, 800 W 
inverter

€0 

€200 

€400 

€600 

€800 

€1.000 

€1.200 

3000 kWh 2400 kWh 2400 kWh 2400 kWh 2400 kWh

2023 2024 2025 2026 2027

Without pv plug
With pv plug

Ą200€ savings
eachyear
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Electricity generation and 
consumption in a household

23.05.2024 33

10-20 % of your electricity
will get replaced



Monitoring / MeasuringDevices

23.05.2024 36



Time for questionsand ideas

23.05.2024 37

5-10 min



Safety: Inverter

Å Central securityapplicatione.g. DIN 4105:2018-11
Å Shutsoff whenfuseis tripped and no grid avaiable(due to a 

blackout)  
Å Double Safetyparts(switch, …)
Å Synchronisation with the grid (frequency, voltage, phase

orientation) 
Å Cables are protected against polarity reversal
Ą You cannot connect the cables incorrectly 

23.05.2024

38© carpe-diem.de



Safety: ElectricalInstallation

ÅWhenthe eletrcoinstallationis too old, it shouldbe replacedor modernized
Å Old wiring (>40 years) needsto be modernizedgenerally
Å Circuits and fuses: The house electrics should have sufficiently dimensioned circuits / cables (in Germany: 

1,5mm2) and fuses to cope with the additional load of the balcony power plant. The electrical installation in 
the house should have the necessary protection mechanisms to protect against electric shocks, overloads 
and other electrical hazards. 

Example: Circuit breaker 
and overvoltage protection

23.05.2024
© https://www.listando.de/p/was-kostet-die-
installation-eines-sicherungskastens/ © https://www.bauprofessor.de/zaehlerschrank/ 39



Mounting

23.05.2024

© https://www.solaranlagen-portal.de/photovoltaik-technik/ratgeber-die-montage-einer-balkon-solaranlage
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Å Fasteningvia hooksor clamps

41

© Solarize

Howto fix the substructure
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© Solarize

Howto fix the substructure



Other safetyaspects

Å NoMultiple socket outlet (if the socket isneededon the balcony, youhaveto
unplugit!

Å Outside socket hasto beprotectedfrom the rain 
ÅWiringmustbe at least 1,5mm2 
Å OnlyonePV plugsystemper household/ electricitymeter

23.05.2024 43

© Christoph Johann



Currentregulationsin Germany

Å Everyone(!) caninstallsuch a systemin Germany

Å OnePV plugsystemallowedper household/ electricitymeter

Å Noelectricianneededfor the installationof the system

Å Ideally: outdoor socket for connection

Å Maximum output power of the microinverteris800 W 

Å DC: The power of the solar panelsis limited to 960W

Å Forexample: 2 x 440 W = 880 W solar panelwith a 800 W microinverterisallowed

Å The electricitymeter will get replacedto a newoneto preventthe meter to rotate backwards

23.05.2024 44

© https://www.enveko-
metering.com/ferraris-z%C3%A4hler/



Future plansfor the PV plugsystems

There are proposals of the German VDE Association for Electrical, Electronic & Information Technologies 

(VDE Verband der Elektrotechnik Elektronik Informationstechnik): 

Å No specificsocket and plugneeded: youcanusethe normal standardsocket and plug

Å No needin replacingthe old energymeters to newonesanymore

Å Simplifiedregistration

Å Safetyrequirements(minimumrequirementsmicroinverter, safetyfor mountingsystems, …)                  

from seller(ă sellerwill be responsible) 

23.05.2024 45



Building code / regulationsin Germany

Å PV plug systems are not part of the building regulations and 
therefore do not require a special permit

Å In Berlin: most people live as tenants in housing associations 
and they mostly have specific requirements. Some housing 
companies do not want to allow PV plug systems because 
they do not have an external socket or because of 
responsibility and liability, concerns about the structure of the 
building, concerns about stability and safety or concerns 
about electrical safety

23.05.2024

© https://www.checkatrade.com/blog/expert-
advice/building-regulations-planning-permission/

46



Energy Meter

Net metering: 
Å The old energymeter would turn 

backwardsif moreelecritiy is
producedthan consumed

Å Elecricitymeterscouldhave
regressionprotection

ĄNet meteringwould be the easiest
and mosteconomicwayfor PV plug
systems

23.05.2024

© https://buchholz-stadtwerke.de/neue-
stromzaehler.html
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PV plug for German HomeownerAssociations(HOAs)

Reform of HOAs law is ongoing
- PV plug devices will be included in the catalogue of privileged measures in the Condominium 

Act (and in the Civil Code). 

→ Owners then have a legal claim, i.e. HOAs can no longer refuse the installation

Recommendation:
HOA can define standard criteria for the installation of PV plug units on balconies in the future. 
→ If an owner meets the criteria set out in the resolution, he/she may install the device - 
without the homeowners' association having to deal with every installation request again.

23.05.2024 48



EU directive on renewable energies 

From the European Union, we got the following regulation: 
Commission Regulation (EU) 2016/631 of 14 April 2016 establishing a network code on requirements for grid connection of 
generators
Source: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32016R0631

Article 5
Determination of significance
1. The power-generating modules shall comply with the requirements on the basis of the voltage level of their
connection point and their maximum capacity according to the categories set out in paragraph 2.
2. Power-generating modules within the following categories shall be considered as significant:
(a) connection point below 110 kV and maximum capacity of 0,8 kW or more (type A);
Č Power generation modules with less than 800 W output are not significant for the grid and your household circuit. 

23.05.2024 49
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Regulationsin othercountries

In Switzerland = Registration -> informal letter + declaration of conformity is needed
Å A PV plug system in Switzerland may not feed more than 600 watts of power into the grid. If the 

system's output exceeds 600W, it must be professionally installed and requires permits from the 
grid operator

Å Electricity meter with backstop required, which may need to be replaced

23.05.2024

In the Netherlands, PV plug systems with up to 800 W, i.e. within the framework 
of EU Directive 2016/613, can be connected to the grid. No registration and old 
energy meters allowed 

50



Regulationsin othercountries

In Austria, the maximum output is 800 W. Otherwise, as in Germany, anyone wishing to operate a 
plug-in solar system in Austria must register the balcony power plant with the grid operator

In Luxembourg, there are actually few regulations and rules on balcony power plants. 
     The Luxembourg grid operators accept plugs for solar systems with up to 800 W

In Portugal, PV plug systems with 200 W are allowed without any need for registration. But no more 
precise information/regulations could be found for Portugal 

23.05.2024 51



Steps for your own PV plug

23.05.2024

1) Place of installation 

2) Agreement with landlord

3) Selection and purchase of the pv plug system

4) Mounting and installation on the balcony

5) Connecting the inverter with a power outlet

6) (Registration if needed)
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Solutions

23.05.2024

Å Outdoor socket 
Å Balconywhichallowsmounting
Å Facingsouth, eathor west (north isnot 

worth it) 

Nooutdoor socket? 

© https://sonnenrepublik.de/shop-
de/flachkabel-fk12-und-fk24

© 
https://de.aliexpress.com/i/1005005924092512.
html?gatewayAdapt=glo2deu

© 
https://de.aliexpress.c
om/i/10050059240925
12.html?gatewayAdapt
=glo2deu
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Purchase Options in Germany

© https://www.alpha-solar.info/Balkonkraftwerke-Set/
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Purchase Options in Germany

23.05.2024

© https://pluginenergy.de/balkonkraftwerk/
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Purchase Options in Germany

23.05.2024

© https://pluginenergy.de/balkonkraftwerk/
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Purchase Options in Germany

© https://pluginenergy.de/balkonkraftwerk/
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Financial support schemes(DE)

Å There are currently no nationwide support programs for PV plug systems
Å The value-added tax (VAT) for solar systems has been changed from 19% to 0%
Å Hundreds of city administrations and two federal states in Germany are funding pv plug, 

mostly with an amount between 50 – 300€ 
Å In Berlin, PV plug systems are currently being subsidized with up to 500 euros and covers 

nearly all of the costs of such a system 
Å But: regarding to the costs and the savings there is no need for subsidies (except by 

poverty programs) in Germany

23.05.2024 58



Subsidyschemesfor PV plug in Germany 

Severalgrantschemesin regionsand cities(seeexamples
https://www.homeandsmart.de/balkonkraftwerk-foerderung) 

SolarPlus(Berlin) 
Amount: Up to 500 EUR for purchasingand installationof PV plug
Target group: Tenants, who arerentinga flat
Budget: 7 Mio. EUR or 14.000 PVplugsystems
Currentstatus: 7.000 PV plugssubsidised

23.05.2024 59
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Financial support in GER

23.05.2024

0 €

100 €

200 €

300 €

400 €

500 €

600 €

FINANICAL SUPPORT BY EXEMPLARY MUNICIPALITYS 
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YoutubeVideo from unboxingto operation
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https://sunriseproject.hfh.bg/en/about-the-project/

Christoph Johann, Project Engineer
Email: cj@dgs-berlin.de
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