
 

This white paper describes the use of the d-LIST sensor cable system from LISTEC GmbH for the early 
detection of overheating and fire hazards in solar and photovoltaic systems. It explains typical thermal risks, 
highlights technical and organisational solutions, and provides recommendations for installation, 
integration, and maintenance within existing fire alarm and monitoring systems. 
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Isen, June 2024 
Early warning with the d-LIST system.   
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1. Introduction & press reports  

 

 

 

  

 

  

 

 
Defective photovoltaic systems can trigger large-scale, devastating fires. The damage is immense.  
The d-LIST system protects human lives and production losses. 

 

Fires caused by photovoltaic systems. 
Examples from press reports: 

        
March 04, 2024, Leipzig 
Cable in the photovoltaic system burns through: 
Farmer sounds the alarm 

 

  
 
 

 
 

 
 
  

 
 
 
 
 

May 30, 2024, Erding  
Fire on the roof of a children's home:  
quick rescue  

 
  
 
 
 
 
 

 

 

 

 

 

 

https://www.agrarheute.com/energie/leit
ung-photovoltaikanlage-schmort-
landwirt-schlaegt-alarm-617257 

https://www.merkur.de/lokales/erding/er
ding-ort28651/brand-auf-kinderhaus-
dach-schnelle-rettung-kinderhaus-
erding-93100656.html 

https://www.agrarheute.com/energie/leitung-photovoltaikanlage-schmort-landwirt-schlaegt-alarm-617257
https://www.agrarheute.com/energie/leitung-photovoltaikanlage-schmort-landwirt-schlaegt-alarm-617257
https://www.agrarheute.com/energie/leitung-photovoltaikanlage-schmort-landwirt-schlaegt-alarm-617257
https://www.merkur.de/lokales/erding/erding-ort28651/brand-auf-kinderhaus-dach-schnelle-rettung-kinderhaus-erding-93100656.html
https://www.merkur.de/lokales/erding/erding-ort28651/brand-auf-kinderhaus-dach-schnelle-rettung-kinderhaus-erding-93100656.html
https://www.merkur.de/lokales/erding/erding-ort28651/brand-auf-kinderhaus-dach-schnelle-rettung-kinderhaus-erding-93100656.html
https://www.merkur.de/lokales/erding/erding-ort28651/brand-auf-kinderhaus-dach-schnelle-rettung-kinderhaus-erding-93100656.html


 

 

            4/12       25.11.2025/60V224  Whitepaper Photovoltaic.docx  

Devastating consequences:
(3) 

2. Fire risks & triggers 
 
In principle, photovoltaic systems do not pose a greater fire risk than other electrical systems. 
Various studies have shown this: 
 

▪ 0,029 fires per installed MW. 
▪ Share of less than 0.061 % of the total number of fires 

 
However, the number and installed capacity will increase in the future, while at the same time, already in-
stalled systems will become older and the risk of faults due to ageing, contact resistance, moisture, etc., will 
increase. (1)  
For outdoor installations, the risk of forest and meadow fires must be categorised as very high  
(in the millions). 
 
Main causes of fires: 
 

▪ 38% - due to installation errors (plug and terminal contacts, ...) 
▪ 35% - due to faulty panels 
▪ 17% - due to planning errors (voltages / currents, ...) 
▪ 10% - due to external factors 

 
 
 

 

 

  

  

 

  

  

 

 

     
 

 

 

 
There are two ways to categorise how a photovoltaic fire can start: a failure within the components them-
selves or by adverse external influences. 
 
Internal causes: 

▪ Inferior products (frost cracks in the glass, etc.) 
▪ Poor assembly technology  
▪ Inadequate maintenance 

External causes: 
▪ Contamination  
▪ Shading  
▪ Movement (e.g. due to wind) 
▪ Impacts (birds, hail, ...)  
▪ Ignition by flares from forest fires 

 

 

 

 

 

 

 

(2) Source: TÜV (Deutschland 2018) BRE (UK 2017) 
(3)  Source: A Review on Safety Practices for Firefighters During Photovoltaic (PV) Fire 
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a) Radiative heat transfer 
from ignited wood crib 
(fading red cloud). 

b) Heating of nearby 
roofing membrane.. 

c) Release of combustible 
pyrolysis gases (fading 
blue cloud). 

d) Ignition of pyrolysis 
gases, additional radiative 
heat transfer, but no 
self-sustained flame spread. 

c) Release of combustible py-
rolysis gases and initial 
ignition (fading blue cloud). 

Fire spread 
 
There are numerous aspects that determine the fire dynamics of a roof with a PV system. Research has 
shown that assessing the fire risk of a PV system based solely on the evaluation of individual materials and 
components of the individual products can lead to incorrect conclusions. Instead, it has been found that it is 
necessary to consider the PV system as a system consisting of several parts, namely the modules, the 
mounting equipment, and the roof structure, in order to correctly assess the fire risk. For this purpose, sys-
tem approvals are being developed by the insurance industry. The addition of a PV system changes the 
situation in the event of a fire. A flame can be deflected under the panels, causing a considerable amount 
of heat to be reflected back onto the roof surface. This can cause the flames to spread to areas where 
there would otherwise be virtually no flames (provided that the roofing membrane used has the appropriate 
fire rating). The following illustrations (according to Kristensen, 2022) schematically show the scenarios 
with and without a built-in panel (this also applies to flat-mounted modules). 
 
Fire without overlying panels: No (or negligible) flame spread beyond the ignition source (here a wooden scaffold used in the tests, 
which confirms this fire development). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Illustration of the ignition and flame propagation process of a wooden scaffolding on a roof structure (blue roofing membrane, 
brown insulation). With a PV module above (slanted grey rectangle): Significant flame spread below the PV panel. Note that the 
roof covering, roofing membrane and the insulation material underneath were identical in both cases.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 

 

a) Radiative heat transfer 
from deflected flame 
(fading red cloud). 

b) Heating of nearby roofing 
membrane.. 

d) Increased heat release rate due to 
higher mass 
flux of pyrolysis gases, heating of 
nearby materials 
and self-sustained flame spread. 
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All configurations have demonstrated that a PV system exceeds the extent of fire spread beyond what 
would be expected on an otherwise similar roof. This has been observed in both real fires and experiments. 
Outside the area covered by the panels, fire spread typically comes to a halt after a relatively short dis-
tance. The figure below (adapted from Kristensen and Jomaas, 2018) shows the results of experiments 
conducted outdoors under real conditions. The grey area in the figure shows the extent of the fire spread. 
 
Fire tests on roofs with PV systems have shown that fires do not usually spread far beyond the area of the 
PV system (adapted from Kristensen and Jomaas, 2018). These findings are generally supported by actual 
fires on roofs. (4) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(4) Source: https://www.frissbe.eu/news/publication-of-building-applied-photovoltaics-bapv-fire-safety-guideline 

https://www.frissbe.eu/news/publication-of-building-applied-photovoltaics-bapv-fire-safety-guideline
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3. Solutions LISTEC 
 
LISTEC GmbH has been developing, manufacturing, and distributing a sensor cable system for early fire 
detection and temperature measurement for over 30 years. The company is located near Munich, from 
where we distribute our products all over the world – “Made in Germany.” The robust, enclosed design of 
our cable makes it ideal for the most adverse conditions, such as dust, dirt, sun, and rain. Our focus is on 
decades of use in tunnel systems, PV systems, and conveyor belt systems.  
 
Our sensor cable has individual temperature sensors installed at defined intervals, which allow us to pin-
point the location of temperature increases. In the case of PV systems, we use this not only for early fire 
detection, but also for temperature monitoring of the solar cells. 
 
Temperature monitoring of photovoltaic and solar systems 
 
For early fire detection and efficiency monitoring, seamless temperature monitoring of the systems is es-
sential. This is where the d-LIST / SEC 15 system can make significant improvements possible. 
 

▪ Protection of human life in private and public buildings with solar systems on the roof 
▪ Comprehensive early fire detection and warning systems 
▪ Temperature monitoring of solar cells to increase efficiency 
▪ Control of cooling and extinguishing systems  

(see existing VdS protection concept S619004 PV-Protect) 
▪ Control of systems and disconnection from the grid 

 
Advantages of the d-LIST system: 
 

▪ Differential and maximum temperature evaluation 
▪ Resistant to dust/dirt/gases/vibrations 
▪ Can be installed in single-branch mode or with multiple branches 
▪ Measurement resolution (always 0.1 °C, internally 0.0625 °C for d-LIST) 
▪ Repeatability (always ± 0.1 K along the entire cable length) 
▪ Freely selectable sensor spacing, individual identification possible at any time via cable markings 
▪ Systems are generally maintenance-free, resulting in long-term cost savings 
▪ Low commissioning and maintenance costs 
▪ Calibration-free and location-specific resolution in the event of a fire over the entire service life 
▪ Use of external sensors for specific object monitoring can be integrated into  

sensor cable installations 
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4. Application/mounting/monitoring  
 
Application on industrial units 

▪ To avoid production stoppages and high investment losses 
▪ Risk of overheating, e.g. due to faulty/defective installation/overloading 

 
 
 
 
 
 
  
 
 
  
 
 
 
 
 
 
 
Attachments 
Fastening the sensor cable to mounting profiles with polyamide or stainless steel clamps 
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Visualisation 
 
Temperature distribution over solar panels, over the course of 24 h. 
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Visualisation 
 
Temperature distribution with detection of shading and cooling by wind. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Installation  
 

▪ Recommended sensor distance: 3 m or 4 m 
▪ Sensor cable SEC 15 
▪ Connection cable CC 15 
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5. Extract from certificates 
 

The d-LIST / SEC 15 system is, among other things, a VdS-approved system in accordance with EN 54-
22:2015+A1:2020: 
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 For more information, scan the following QR code: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

LISTEC GmbH 
Am Sandberg 34 

D-84424 Isen, Germany 
Phone: +49 (0) 80 83 53 85-0 
Email: sales@listec-gmbh.de 

mailto:sales@listec-gmbh.de

