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Where we are?

● ca. 3 - 4 Mio plug-in-pv 
devices in Germany

● ca. 50% of devices 
sold include a battery

● rapid decrease in 
price and increase in 
availability

● standard household 
can cover up to 25% 
of the energy needs

● Amortisation in 3 - 7 
years

● new German VDE 
plug-in-pv norm since 
1st of December 2025







How dangerous is it?

Cross connection of MC4 
compatible connectors 
by different 
manufacturers

2000Wp Panel capacity  
with 800 VA inverter

Flatcable going through 
Windows



Can we do continuous feed in? How long can we feed in?

cable in insulated wall 
either in pipe or direct



Plug-in-Battery 
up to 30kWh*!

Family goes on 
holiday all August
No consumption

up to 2000 Wp
or even more?

Back in 
September, 
Battery full. 
How long can 
we discharge 
with 800W?

29kWh ÷ 800 W = 
36h!

22kWh

*30kwh from Petition



New German Plug-in-PV Standard lacks empirical foundation

The rules are partially a result of late stage bargining in DKE K373 to achieve 
compromise and settlement proceedings within VDE

● Kreuzverbau gefährlich: Studien des Herstellers, andere Studien teils nicht 
auffindbar, Datengrundlage fragwürdig, US Daten mit gelöteten Kontaktstellen, 
…

● 2000 Wp mit 800 W Ausgangsleistung: eigene Angabe der DKE 373 statt 
18.000 18.030 Brände ohne empirische Grundlage

● Abraten von Fensterdurchführungen: 0 Studien zur Gefahr, 



Our research question: Can we combine MC4 compatible 
plugs by different brands?

● less power on the couplings then in rooftop solar installations, as every 
coupling only connects one or two solar panels to the inverter

● Ageing?
● Risk assessment? The balcony is inspection friendly and a faulty connector is 

easy to recognise.



things to be researched

● 2000 Wp + 800 VA inverter dangerous? Study made by HTW 2025 shows no 
statistical significant impact. 

● flatcable
● turn off times of micro inverters
● Standard plug and wall socket for 2000wp/800w has no drawbacks 



MC4 compatible plugs from different brands -  Mission 
impossible?

● According to Stäubli, no connectors should be mixed: 



MC4 compatible plugs from different brands -  Mission 
impossible?

● Stäubli cited sources for their claims
● who makes a bold claim should also deliver us some 

evidence.



MC4 compatible plugs from different brands -  Evidence?

Checking each link reveals: 

● The cited sources are unobtainable or do not provide 
prove. 

● Linking to articles in popular magazines with unknown 
datasource

● Searching for other studies and researching the 
documents that are cited in those studies. 



MC4 compatible plugs from different brands -  Evidence?

● Rapid characterization and failure analysis of 6276 rooftop-harvested photovoltaic 
connectors, Di Gregorio et al.  https://doi.org/10.1016/j.solener.2025.113916)
Source listed:  Quantification of Technical Risks in PV Power Systems 2021, IEA 
PVPS TCP)

● “Additionally, cross-mating, which refers to the mating of positive and 
negative connector halves that are not specifically rated to be used 
together, can result in incompatible tolerances/materials or other issues that 
compromise the safety of the connector

● No source cited except for some photos. 

https://doi.org/10.1016/j.solener.2025.113916


MC4 compatible plugs from different brands -  Evidence?

● Journal of Building Engineering 46 (2022) Fault tree analysis of fires on 
rooftops with photovoltaic systems 
https://doi.org/10.1016/j.jobe.2021.103752

● Furthermore, Sepanski et al. [20] revealed that cross-connection between 
connectors from different manufacturers is a potential source of ignition, as 
visual looks, and the fact that multiple brands can be cross-connected does 
not guarantee an ideal electric connection with the same lifespan as 
connections between two plugs designed for each other. In such cases, 
contact resistance increases with time which leads to overheating of the 
contact and finally converts into an arc.
Balmoos [52] compared the resistance between the reference PV 
connector, MC4, manufactured by Stäubli, and a series of 
cross-connections. Compared to the reference connection, the average ….

https://doi.org/10.1016/j.jobe.2021.103752
https://doi.org/10.1016/j.jobe.2021.103752


MC4 compatible plugs from different brands -  Evidence?

● Sources listed: von Ballmoos, ‘Künstliche Alterung von PV- 
Kreuzverbindungen in der Klimakammer und Materialanalyse mittels REM | 
BSc. thesis’. Bern University of Applied Sciences, 2015

● Can not be found on official sources or even searched.
○ Has only traces in 2 papers taking it as “prove” 



MC4 compatible plugs from different brands -  Evidence?

● Sources listed: DETERMINATION OF FIRE SAFETY RISKS AT PV 
SYSTEMS AND DEVELOPMENT OF RISK MINIMIZATION MEASURES 
(Sepanski)

● Fault electrical joints (e.g. soldering joints) within a module or system 
(connectors between modules,connections of strings and inverter etc.) may 
induce electric arcs due to the high currents and voltages. Basing on a 
research of different failure modes from the field/installed systems a 
correlation shall be achieved by identifying and evaluating the risks of fault 
contact joints with laboratory test.

● No source listed for lab tests, no test data. 



MC4 compatible plugs from different brands -  Evidence?

● GUIDELINE: Assessing Fire Risks in Photovoltaic Systems and Developing 
Safety Concepts for Risk Minimization

● Cross-pairing of connectors: Some manufacturers of connectors advertise 
their products by claiming their “compatibility” with the products from 
other manufacturers. Tests at TÜV Rheinland [20] and at Multi-Contact 
[21] show that these claims are untenable. [...] Multi-Contact 
consequently rejects any warranty claim in the event of cross-pairing.

●  Cited: R. Brück, TÜV Rheinland LGA Products GmbH, „Anforderungen 
an die Interoperabilität von Steckverbindern; 
http://www.tuv.com/media/germany/10_industrialservices/pv_modulworks
hop_2012/5-4_Brueck_Anforderungen_an_die_Interoperabilitaet_von_Stec
kverbindern.,“ 9. Workshop Modultechnologie, Köln, 2012.

● Source not found



MC4 compatible plugs from different brands -  Evidence?

● M. Berginski, Multi-Contact, „Sichere Steckverbindungen: Paarung von 
Fremdprodukten / Crimpen im Feld, 2.ter Workshop PV Brandsicherheit, 
http://www.pv-brandsicherheit.de/fileadmin/WS_24-01-13/09_Berginski_Sic
here_Steckverbindungen.pdf,“ Köln, 2013

● Source not found - bias (manufacturer)



MC4 compatible plugs from different brands -  Evidence?

● PV FIRE HAZARD - ANALYSIS AND ASSESSMENT OF FIRE INCIDENTS 
Hermann Laukamp et. al, 28th EU PVSEC 2013, Paris

● Survey data, no source!
● Compares US data (other standards and connectors) to european online 

survey data. 
● Cites: J. Mayer, Überblick über den deutschen Solarmarkt (Overview on 

German Solar Market), Berlin, 16.8.2011, 
http://www.energietechnik-bb.de/files/media-download/praesentation-bsw-1
026.pdf as prove 

http://www.energietechnik-bb.de/files/media-download/praesentation-bsw-1026.pdf
http://www.energietechnik-bb.de/files/media-download/praesentation-bsw-1026.pdf


MC4 compatible plugs from different brands -  Evidence?

●  J. Mayer, Überblick über den deutschen 
Solarmarkt (Overview on German Solar Market), 
Berlin, 16.8.2011, 

● Based on assumptions made from no (cited or 
evident) data basis. 

● Cited: 
http://www.energietechnik-bb.de/files/media-dow
nload/praesentation-bsw-1026.pdf

● Source not found and not traceable



MC4 compatible plugs from different brands -  Evidence?

● Study: Analysis of critical failures and its monitorization in PV solar systems: A 
proposal of a new methodology "Cost of Detection", Filipe Monteiro, 
miguelmonteiro05@hotmail.com Instituto Superior Técnico, Universidade de 
Lisboa, Portugal, July 2019

● [….]
● Failure alerts are studied according to the monitoring system of the 

various types of existing inverters from 15 manufacturers. Failure Mode 
and Effects Analysis (FMEA) methodology was applied, which allowed the 
ordering of failure modes due to their criticality in three different scenarios.[….]

● No lab testing, only assumption on fault types from inverters.
● Mixes faults on cables and connectors

mailto:miguelmonteiro05@hotmail.com


MC4 compatible plugs from different brands -  Evidence?



MC4 compatible plugs from different brands -  Evidence?

● Technical Risks in PV Projects: Report on Technical Risks in PV Project 
Development and PV Plant Operation

● “For cabling-related failures, the most prominent risks are improper 
installation and the use of different types of connectors in the same PV 
string/plant (Figure 17).”



MC4 compatible plugs from different brands -  Evidence?



MC4 compatible plugs from different brands -  Evidence?

● Data is anecdotal, mixes categories. 
● No proof for the claim is found in the data



MC4 compatible plugs from different brands -  Evidence?

● We can not find evidence for the claims made in studies or by 
Stäubli/Multicontact

● The cited sources are 
○ either unobtainable
○ or do not validate or support the conclusions drawn 
○ or draw conclusions out of assumptions not backed by data or just 

anecdotal photos / proxy-reports
● Also there seems to be a bias coming from manufacturers side (sponsored 

content)



MC4 compatible plugs from different brands -  Evidence !

● Evaluation of Various PV Module Cable Connectors and Analysis of 
their Compatibility - Satish Pandey* Analytics Department, Mahindra Susten 
Pvt. Ltd., Mumbai, India. Received 01 July 2017, Accepted 31 Aug 2017, 
Available online 02 Sept 2017, Vol.7, No.5 (Sept/Oct 2017)



MC4 compatible plugs from different brands -  Evidence !



MC4 compatible plugs from different brands -  Evidence !

● 4) The findings estimate a typical contact resistance of the manufacturers in 
this study to be5mΩ between connectors.

● 5) These values are well within the expected and acceptable range for 
photovoltaic connectors. In addition, the results of an ongoing experiment 
were reported to identify the change in resistance over a period of time in 
field condition and it was observed that as long as the PV connector spends 
time on field, its contact resistance increases linearly.

● 6) Moreover, the temperature rise of connectors is in the expected range.
● 7) This paper presents only a study of electrical & mechanical compatibility of 

various connectors as received by Mahindra Susten (five sample per make), 
whereas it doesn’t certify the inter- compatibilities of the connectors



MC4 compatible plugs from different brands -  Evidence !

● We need more independent research and results that are based on
real data!


