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Plugin Solar Power

Foto: Deutsche Gesellschaft für Sonnenenergie e.V.
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Agenda

• Climate Crisis and Energy Transformation – what‘s it about?
• Background Information
• Climate Goals in Dortmund
• Economics: Costs / Benefits

• Technology
• Introduction
• Functions and Functionality
• Materials / Practical Example

• Formalities / Technical Conditions

• Practical Aspects – Information, Advertising, Organizational 
(Purchasing in Bundles)

• Discussion

• Feedback
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We must move ASAP to renewable energy sources! 
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A Rapid Run-Through of Some Impressions of the Climate Crisis:

Consequently, for Example, Solar Modules!
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Drought in the Global South!
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https://cdn.pixabay.com/photo/2015/03/04/12/08/drought-658713_960_720.jpg
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Days of deadly heat in year 2100 with a temperature increase of 4 to 5 ˚ C
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More Frequent Extreme Weather Events (Here Too).
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https://cdn.pixabay.com/photo/2015/08/05/14/52/high-water-876580_960_720.jpg
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Storm Damage
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Quelle: https://cdn.pixabay.com/photo/2014/12/14/09/35/tornado-567723_960_720.jpg
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Climate Change has reached Germany
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Karikatur: Gerhard Mester
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I'm afraid 
I wanna

jump out. 

Your Idiot. 
Don't be 

afraid. Mama 
and Papa are 

with you.

Hot Age!

CO2 Business
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Climate Goals Dortmund 2030 - Photovoltaics

22.03.2022 Stecker-Solar 13

https://www.dortmund.de/de/leben_in_dortmund/umwelt/umweltamt/klimaschutz_energie/startseite
_klimaschutz/handlungsprogramm_klima_luft_2030/handlungsprogramm_klima_luft_2030.html

Status 2018 Goal 2030

39 GWh per Year 893 GWh per year

Open space Rooftops

290 GWh per year 603 GWh per year

ca. 150 soccer fields ca. 80.000 homes
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Dortmund: 157th Place among 176 Cities (13. März 2022)

Competition (https://wattbewerb.de/ )

Competition among cities & communities

Goal: 
accelerated build-out of photovoltaics.

https://wattbewerb.de/
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Why Solar Energy?

• Climate Crisis

• Replace fossil fuels with renewable energies

• Become independent of energy imports

• Windmills don‘t fit in the front yard

22.03.2022 Stecker-Solar 16
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Why Solar Energy?

• Save on electricity costs

• Electricity is becoming ever more expensive

• Solar devices only provide a small advantage

• Move Dortmund forward in
Competition (Wattbewerb)

• Generating your own electricity is fun

22.03.2022 Stecker-Solar 17



ENERGIE Arbeitsgruppe
KLIMABÜNDNIS DORTMUND

Small contributions add up

• 5 Million Balconies at 450 W each
(400kWh per Jahr)
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Small contributions add up

• 5 Million Balconies at 450 W ea. (400kWh per Jahr)

• 5 Mill.  x  400kWh = 2 Billion kWh

• Annual consumption per person 1200 kWh/Person

• Supply possible for
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1,5 Million People
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Funktion Solarzelle
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https://www.volker-quaschning.de
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Useage of Solar Energy

Solar Collectors

Thermal Solar 
Modules

Photovoltaic Modules

Solarmodul Sonnenkollektor 01 KMJ.jpg  → wikipedia.org
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Receptacle Solar Device

=


PV - Module DC to AC Converter Receptacle
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Power Delivery

ca. 350 Wpeak ca. 350 Wpeak max. 600 W+

+

=

=

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Power of a Plugin-Solar-Module over course of a day
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28. May 2020

03. Jan. 2020

Power [W]
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Yield varies according to angle and direction
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Quelle: www.energie-experten.org
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süd
südost ost nordost

nord
südwest west nordwest

0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 110° 120° 130° 140° 150° 160° 170° 180°

0° 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87% 87%

10° 93% 93% 93% 92% 92% 91% 90% 89% 88% 86% 85% 84% 83% 81% 81% 80% 79% 79% 79%

20° 97% 97% 97% 96% 95% 93% 91% 89% 87% 85% 82% 80% 77% 75% 73% 71% 70% 70% 70%

30° 100% 99% 99% 97% 96% 94% 91% 88% 85% 82% 79% 75% 72% 69% 66% 64% 62% 61% 61%

40° 100% 99% 99% 97% 95% 93% 90% 86% 83% 79% 75% 71% 67% 63% 59% 56% 54% 52% 52%

50° 98% 97% 96% 95% 93% 90% 87% 83% 79% 75% 70% 66% 61% 56% 52% 48% 45% 44% 43%

60° 94% 93% 92% 91% 88% 85% 82% 78% 74% 70% 65% 60% 55% 50% 46% 41% 38% 36% 35%

70° 88% 87% 86% 85% 82% 79% 76% 72% 71% 70% 58% 54% 49% 44% 39% 35% 32% 29% 28%

80° 80% 79% 78% 77% 75% 72% 68% 65% 61% 56% 51% 47% 42% 37% 33% 29% 26% 24% 23%

90° 69% 69% 69% 67% 65% 63% 60% 56% 53% 48% 44% 40% 35% 31% 27% 24% 21% 19% 18%

Yield according to roof angle and direction
The columns indicate geographic direction, the rows the roof angle (flat: 0°)
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How to compute yield:

HTW Berlin [Hochschule für Technik und Wirtschaft Berlin]

https://solar.htw-berlin.de/rechner/
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Plugin-Solar-Simulator
This calculator computes how much electricity and money you will save 
with a solar device on your balcony, your outside wall or your roof
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Explanation of the units kW, kWp, kWh

22.03.2022 Stecker-Solar 31
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Energy („Gross amount“)

Unit of measure: 1 kWh.

Kilowatt-hour: k for 1000, h for hour
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Energy („Gross amount“)

Unit of measure: 1 kWh.

Kilowatt-hour: k for 1000, h for hour

Example:

1 kWh / 120 Liters Water

(loss free) Warming of ca. 2° C
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Energy („Gross amount“)

Unit of measure: 1 kWh.

Kilowatt-hour: k for 1000, h for hour

Example:

1 kWh / 120 Liters Water

(loss free) Warming of ca. 2° C

Yield (no „Gross Amount“)

(„Speed“ of the Energy Transformation)

Unit of Measure: 1 W or 1kW (= 1000 W).
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Energy („Gross amount“)

Unit of measure: 1 kWh.

Kilowatt-hour: k for 1000, h for hour

Example:

1 kWh / 120 Liters Water

(loss free) Warming of ca. 2° C

Yield (no „Gross amount“)

(„Speed“ of Energy conversion)

Unit of Measure: 1 W or 1kW (= 1000 W).

Energy from 1 kWh / diverse yields

One hour long with 1 kW, ½ hours with 2 kW, 2 hours with 500 W etc.
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Application of our small PV-Device

Generally expressed as total energy delivered over a year.
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Application of our small PV-Device

Generally expressed as total energy delivered over a year.

Following example for 600W (see below)

One year has 8760 hours multiplied by 600 W gives 5.256 kWh

Unfortunately, this is not correct!
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Application of our small PV-Device

Generally expressed as total energy delivered over a year.

Following example for 600W (see below)

One year has 8760 hours multiplied by 600 W gives 5.256 kWh

Unfotunately, this is not correct!

600 W theoretical and ony with optimal solar reception,, 

Therefore not 600 W, but „600 W-peak“ (W )   (peak:maximum)

Constraints

Day-Night   Summer-Winter   Cloudiness   suboptimal Direction
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In Dortmund

With more optimal direction ca. 500 kWh per year can be expected

This delivers a total yield of 57 Watt average per year

(thus less than 1/10 of peak yield)

Application of our small PV-Device

Generally expressed as total energy delivered over a year.

Following example for 600W (see below)

One year has 8760 hours multiplied by 600 W gives 5.256 kWh

Unfortunately, this is not correct!

600 W theoretical and ony with optimal solar reception,, 

Therefore not 600 W, but „600 W-peak“ (W )   (peak:maximum)

Constraints

Day-Night   Summer-Winter   Cloudiness   sub-optimal Direction
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Energy Requirements

22.03.2022 Stecker-Solar 40

Example
Requirements
(annual)

Refrigerator/Freezer
Router
Washingmaschine

E-Auto
(10.000 km/y)

150 kWh
90 kWh

200 kWh

2000kWh

Production

500 kWh Annual production of a 
600 W Balcony-PV
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Material / Practical Example

22.03.2022 Stecker-Solar 41
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✓ 1-2 Modules, each 1,6m x 1m

✓ Mounting Frame (see below)

✓ DC-to-AC Converter

✓ Connection/extension Cable

✓ Plug

✓ optional Power Meter

22.03.2022 Stecker-Solar 42

Examples, details, sources:     www.1megawatt.de        www.wattbewerb.de

Material
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Module

• monocrystals

• Any manufacturer

• Yield counts

22.03.2022 Stecker-Solar 43

• Optics: 
• Frame: black or silver

• Background: transparent, white, black

• Number of cells must correspond to DC-to-AC-Converter 
(60/72/90)
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Module

• Cell count

• 6 x 12

• 6 x 10

• Color as desired

• Weight 20-25kg

• 320 - 380W

• Glass sheet

22.03.2022 Stecker-Solar 44
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Installation

• Profile bars

• Clamps

• Stand Bracket

22.03.2022 Stecker-Solar 45



ENERGIE Arbeitsgruppe
KLIMABÜNDNIS DORTMUND

Installation

• Profile bars

• Clamps

• Stand Bracket

22.03.2022 Stecker-Solar 45



ENERGIE Arbeitsgruppe
KLIMABÜNDNIS DORTMUND

Installation

• Profile bars

• Clamps

• Stand Bracket
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DC-to-AC-converter

• Different manufacturers

• DIN VDE 4105

• Connector to module

standardized

• Connector to grid 
see below
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DC-to-AC Converter Connection
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Connection DC-to-AC-converter to grid Grid connection: Schuko plug
Or a plug with protective Ground (PE)
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Receptacle

• Schuko

• Wieland

• Protection

22.03.2022 Stecker-Solar 48
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Measurement Device

22.03.2022 Stecker-Solar 49

Energy measurement
in kWh
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Solar module attachment possibilities

• Balkony
• Rear wall

• Railing

• Concrete Parapet

• Garden 
(lawn installation)

• Terrace

• Tool shed

22.03.2022 Stecker-Solar 50
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Converting the Situation for my Benefit

• Advantages for Renter / Owners Association?

• Examples – Image, Common Values, Community

• Perspectives on Climate Friendly House

22.03.2022 Stecker-Solar 52

Together works better
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Constraints / Formalities

• Allowed in interior space of balcony

• Railings: Permission from Owner / 
Owners Association

• Necessary
• Has to be granted

• Attachment must be removeable with no lasting damage

• Wall installation possible with Approval
from Owner / Owners Association

22.03.2022 Stecker-Solar 53
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Constraints  - Buildings

• Schuko-Receptacle is standard requirement for a 
balcony, is expected responsibility of owner. 

• Pronouncement DGS: Schuko-Receptacle can be 
used.

• Condominiums require Approval of Solar 
Receptacle by Owners Association

22.03.2022 Stecker-Solar 54

DGS: Deutsche Gesellschaft für Sonnenenergie e.V.
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Registraion Requirements of Plugin Solar

• With Power Grid operator (DONetz)

• Power Meter will eventually need to be replaced 

• Marktstammdatenregister

• We will happily support you

22.03.2022 Stecker-Solar 55
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If You Want to be More Ambitious, Please do so

22.03.2022 Stecker-Solar 56

• Balcony module

• Garage

• Garden House

• House

• Halls

• Open Space

• Agri PV
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Information on Practical Appointments

• Question and Answer

• Dependent on number participants: duration about 1 hr

• We are looking for supporters

22.03.2022 Stecker-Solar 58

• Visits to 3 different installations

• Construction of Solar Receptacle

• Placing into Service

• Yield measurement

• Verification of options
• Battery  (Power shortages, Blackouts)
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Many Thanks for your Attention

contact:

michael.janke@posteo.de

energie-ag.1megawatt.de

mailto:michael.janke@posteo.de

