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Background Information 

Fire Risk Assessment  
As the cost of windmills is high, between 2 million to 5 million dollars each 

1
, wind farm operators need to 

protect this significant investment against different risks. 

Fire is one of these risks and studies are clear: Fire is the second most common cause of incidents in windmills, 
according to the “Caithness Windfarm Information Forum 2013” 

2
. 

Since 2000, and just in the UK, the number of fire incident per year has been constantly growing.  

 

Owing to the already expensive production and installation cost of wind turbine, the lack of protection can be 
a real strategic error. Indeed, once a fire has occurred, repairing or replacing a turbine results in between nine 
and twelve months of downtime, which means an important loss of revenue, according to VdS 2008-07 

3
.  

Average Fire Damage per causes  
3
 

Cause Property Damage Average downtime 

Lightning Strikes 2 million EUR 150 Days 

Machinery Breakdown 800,000 EUR N.A 

Electrical installation 
failure 

500,000 EUR N.A 

Moreover, the complete cost of property damage can reach 55 000 to 4.5 million Euro. According to Royal 
Sons Alliance

4
, fire counts for 7% of damage claims, and 9% of the insurance payout. 

Another damage, which cannot be measured, is the impact of fire on the wind industry image. Fire threatens 
workers, but also the whole fauna and flora around windmills. A part of the population is not convicted 
anymore that wind power is risk-free for environment and population, and thus not that green. 

Difficulty of extinguishment 
When there are no automatic fire detection and suppression systems in windmills, which are considered as 
confined spaces, it is practically impossible to extinguish a fire once it has started. Indeed reaching the nacelle 
is the biggest difficulty fire fighters have to face. Consequently, they can do very little when they operate at the 
bottom of the windmill. 
Moreover, traditional fire protection systems are often difficult to install in the windmill environment, due to 
the weight of systems and above all because of dust, vibration and extreme temperature conditions.

                                                           
1
 Windustry  -  www.windustry.org  

2
 Caithness Windfarm Information Forum 2013  -  www.caithnesswindfarms.co.uk 

3
 European Guideline and VdS 3523 2008:07  -  Wind Turbine and Fire protection 

4
 Royal Sons Alliance  -  www.rsagroup.com 
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Fire Causes 

The European Guideline recommends the use of automatic fire detection and suppression systems in order 
to limit the risk of fire. Indeed, the situation in windmill is complicated: fire can spread quickly, as electrical 
and technical equipment are close from each other. According to the VdS 3523, the causes of fire in windmills 
are varied and classified as follows: 

 Lightning strikes  

Lightning strikes are the most frequent cause of fire, since windmills are installed in exposed locations at a 
higher altitude. 

 Electrical installations  

Electrical equipment is present in large quantity in windmills, which increase the risk of electrical problem, due 
to overheating, short circuits and arcs. These can rapidly ignite flammable components since they often create 
sparks.  

 Hot surfaces 

If the aerodynamical brakes are not working properly, mechanical brakes take it over, reaching extreme 
temperatures where combustible components quickly catch fire. Moreover, flying sparks caused by mechanical 
brakes can ignite combustible materials nearby. 

Overloading and poor lubrication of generator and gearbox mountings can also results in extreme 
temperature, igniting combustible parts. 

 Work involving fire hazards  

Repairing, assembling, or disassembling, which require soldering and flame cutting are operations that often 
cause fire due to the high amount of sparks, combustible components and high temperature. 

 Fire load 

Windmills contain many combustible materials, such as hydraulic oils, grease and lubricants. These can rapidly 
catch fire but may also cause the fire to spread to one piece of equipment to another. 

 Maintenance 

Servicing, inspection and repair are difficult operations because of the limited accessibility of the windmill. This 
often results in inappropriate and unprofessional maintenance work. 

Moreover, the older the turbine gets, higher is the risk of fire. Even if maintenance is regularly operated, 
leaking can occur and results in risk of fire. 
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System Application 
Thanks to FireDETEC®, Compact Line and Rotarex fixed systems, the complete nacelle is protected from fire. 

Actually, protecting the equipment in the nacelle is making safer the whole windmill. 

FireDETEC® system: Object protection 

In order to protect control cabinets, switching boxes, transformers, 
condensers, control centers and all electrical components in Windmills, the 
FireDETEC® Pre-Engineered CO2 System Kit is perfectly suitable.  

 

As the system functions automatically 24/7 without the need for human 
intervention, the windmill is always properly protected. Thanks to the 
pressure switch connected to an alarm, employees can be informed that a fire 
has occurred. 

 

Cylinder charge can be chosen, between 2kg, 5kg, 10kg, 20kg and 30kg. 

 
The FireDETEC system is also completely suitable to protect effectively 

hydraulic stations. The principle is as simple as for the FireDETEC® CO2 

system. It uses the same components, but cylinder changes in order to 

contain FM200. FM200 can be discharge with both indirect and direct 

configuration. 
 

The cylinder sizes for FM200 are 3lbs (1.36kg), 7lbs (3.18kg) and 14lbs (6.35kg). 

FireDETEC® Compact Line System: Object protection 
Protecting braking systems is also an important step in windmill fire 

prevention, and the Compact Line System is well adapted to the windmill. 

Indeed it resists to rough conditions, such as extreme temperatures and 

vibrations. 
 

When brakes or components catch fire, the ambient temperature near the 

tube rises. Thus, the tube bursts and the rest of the system activates. 
 

Thanks to the pressure switch connected to an alarm, employees can be 

directly informed that a fire has occurred.  
 

Cylinder size for this system cannot be chosen. By default, it is 7kg, which is 

often the right amount needed to totally flood the equipment. However, if 

the area is not totally protected, other cylinders can be added in order to 

maximize protection. 
 

The FireDETEC® thermal sensor tubing should be routed all around the 

braking system, and nozzles must cover each side of it. 

Rotarex fixed system: Room protection 
Complete fixed systems for room protection are a valuable solution in order 

to protect the whole windmill.  

Indeed, fixed installation systems, working with inert gas enable a total 

flooding application, and are more and more developed at Firetec. For 

windmills, inert gases reach all parts and equipment of the room within 

seconds. 
 

For instance, it can be installed at the base of the turbine to protect the 

several control units. Or, it can be installed according to the following scheme 

in order to total flood the nacelle in case of fire. The inert gas is stored at the 

base of the tower, and is routed to the nacelle through an upstream pipe to 

discharge the gas. 
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System choice 

FireDETEC® system 

Principle 

Rotarex FireDETEC® systems use a proprietary continuous linear sensor tube that reliably detects in a 360° 

environment and actuates the release of the extinguishing agent. It is more flexible, space efficient and cost 

effective versus alternative mechanical or electronic systems. Indeed, the revolutionary pneumatic design 

secures individual high-risk areas like electrical and mechanical equipment that were previously not practical to 

protect. 

 Installation closer to the source 

Because the sensor tubing is flexible, it can be easily installed 

directly inside the equipment – directly among circuitry and mechanics. 

This installation enables early fire detection. 

 Instant Suppression 

The sudden tube depressurization actuates the special valve and 

floods the enclosed area with extinguishing agent. The fire is quickly 

suppressed just moments after. 

Functioning 

Indirect High Pressure (IHP) or Indirect Low Pressure (ILP) cylinder valves are operated with the FireDETEC ® 
thermal sensor tubing and release the agent through a separated discharge line. The FireDETEC® sensor tubing 
is connected to the valve on the low-pressure side of the cylinder valve and installed in the fire hazard area.  

The FireDETEC® sensor tubing is resistant to oil, dust and chemicals vapor. Depending on the tube, at a certain 
temperature (110°C or 175°C), the tube bursts and the pressure in the FireDETEC® sensor tubing releases 
suddenly. The sudden release of pressure activates the cylinder valve and floods the protected area with 
extinguishing agent.  

This unique type of fire detection and suppression has many benefits, since it adapts to the equipment: it is 
totally flexible and thus easy to install. So, it enables to reduce installation costs.  

A manual release device can be installed at the end of the FireDETEC® sensor tubing for 
an additional manual system activation. In case of fire, by simply pulling the yellow safety 
device and pushing the red handle, the FireDETEC® system activates. A solenoid actuator 
can also be installed in order to connect an additional detection system, which enables 
the actuation via electronic sensor or control room.  

Additionally, a pressure switch enables secondary electronic operations such as sounding an alarm when the 
system actuates, and informing the central alarm system.  

Our system can be equipped with DIMES (Digital Measuring System), which is the only 
permanent electronic contents control for CO2. It is a capacitive measuring method for 
determining the gas mass in CO2 storage tanks. It represents a real benefit to industrial 
buildings and factories, reducing maintenance costs, since it eliminates the need to periodically 
dismount and weigh cylinders to verify fill levels.  

Moreover, DIMES technology is easy to install (integrated in the valve body), and offers easy 
read-out. It has a long distance data transmission, which are all important criteria for 
windmills’ application. 

All the advantages of DIMES technology enable the FireDETEC® system to work in the windmills’ 
equipment, without losing time in maintenance, and thus have a normal production activity. 
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FireDETEC® Compact Line System 

FireDETEC® Compact Line systems use a unique technology, which gives it lots of advantages. Both technology 

and design result of years of development and tests. 

This unique technology mostly consists in the use of a dual-chamber cylinder, which is extremely strong and 

resistant to corrosion. This system has successfully passed several tests to get the SPCR 183 Certification. It has 

first been designed for vehicle engines, so it is small and light (55cm - 20kg ) and resists to rough conditions, 

including shocks, vibrations, dust, oils and heat. The Compact Line external chamber containing the 

extinguishing agent is not pressurized and serves as additional protection against outer damages for the 

internal chamber for 200 bar nitrogen gas.  

The system uses the same means of detection than FireDETEC system. The only difference for detection is that 

Firetec has developed a special yellow heat-sensitive tube, which bursts at approximately 175°C. The 

FireDETEC® sensor tubing is connected to the cylinder and pressurized with 16 bar nitrogen gas. It reacts to fire 

and extreme temperatures and must be installed in the fire hazard area. The bursting of the FireDETEC tube 

triggers the fire extinguishing process.  

Fire is put out by the extinguishing line. The extinguishing line, which is installed above the fire hazard areas, 

is a combination of flexible hose, stainless steel piping and nozzles. Nitrogen and nozzles enables the system to 

create water mist, which effectively extinguish fire. Thanks to this technology, the agent quickly floods the 

areas and has an advanced cooling effect. 

When the FireDETEC® sensor tubing bursts, a pressure builds up behind the annular piston inside the Compact 

Line cylinder. The annular piston moves and releases the water-based extinguishing agent through the 

discharge line. 

 

 

 

Discharge outlet 

Pressure switch 

Core chamber filled with 

pressurized Nitrogen 

Outer chamber 

filled with liquid 

FireDETEC Sensor tube 

Pressure regulator 

Pressure switch 
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Rotarex large fixed systems 

Principle and Functioning 

Rotarex fixed system is considered as a fixed installation and has been created to protect effectively large 

hazard areas. Rotarex fixed system is an assembly composed of several cylinders, where are stored inert gases, 

coupled with valves, and discharge devices. 

As the world leader in valve design, Rotarex has developed a high-performance series of High 

Pressure valves that enables the complete actuation of the system, once a fire has been 

detected. A large choice of actuation is offered thanks to multiple actuators that can be installed 

on the valve:  either manual, pneumatic, manual and pneumatic, or electromagnetic.  

These valves are connected to each other thanks to pilot hoses. This enables the simultaneous actuation of the 

different valves, and thus the discharge of the cylinders. 

Thanks to discharge hoses, the inert gas is led to manifolds, that direct the gas to the discharge line where it is 

discharged through the nozzles. Nozzles are conceived especially for inert gases, and this enable an ideal 

flooding of the agent in the area. 

 

 
 

 

  

 

 

 

 

 

 

 

 

 

As Rotarex fixed system uses inert gases, it is able to reach hardly accessible areas by penetrating into the 

equipment. So, the distribution of the extinguishing agent is totally homogenous. Moreover Inert gases leave 

no residue and are not electrically conductive. Thus, there is less structural damage and a limited business 

interruption. 
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Agents Used for Windmills 

According to European Guideline CFPA-E No 22:2010, some agents are not recommended for use in windmills. 

Indeed powder, foam and aerosols are not suitable for windmill application: they leave residue and have a 

limited field of action considering the diverse sort of fire existing in windmills and the high amount of expensive 

electrical components. 

Table: Selection of fire extinguishing systems in windmills (European Guideline CFPA-E 22:2010) 

Extinguishing system 

Gas extinguishing 
system 

Water extinguishing system 
Other 

extinguishing 
system 

CO2 
Inert 
gases 

Sprinkler 
Water 
spray 

Fine 
spray 

Foam Powder Aerosol 

Room Protection 

Nacelle with generator, 
hydraulic systems, gearbox, 
brake, azimuth drive 

+ + + + + - - - 

Hub with pitch drive and 
generator, if applicable 

+ + + + + - - - 

Raised floors with oil sump 
and cable and electrical 
installation 

+ - + + + + - - 

Central electric power 
substation, switch gear rooms 
(without transformer) 

+ + - - + - - - 

Tower base/platform with 
available installation, if 
applicable 

+ + + + + - - - 

Installation protection 

Control, inverter, switchgear 
cabinets (LV/MV), closed 

+ + - - + - - - 

Transformer + - - + + - - - 
Control, inverter, switchgear 
cabinets (LV/MV), open 

+ - - - + - - - 

Hydraulic system + - + + + + - - 
 

Legend: 

+     Basically suitable    -     Not likely suitable 

 

 

The extinguishing agent’s choice acts on the way a fire is extinguished  

For windmills, Firetec offers a multiple choice of extinguishing agents 

that are totally in accordance with the several technologies installed in 

windmills: 

 

 

 

 

Reduce energy 
FM-200 

TS-55 

Water mist 

 

Reduce oxygen 

CO2 

Inert gases 

Water mist 

 

Remove combustible 



 

ROTAREX FireDETEC™ ROTAREX S.A. 
June 2014 – FireDETEC-Windmills-EN-0614 

10 

 CO2 

Carbon dioxide is a naturally occurring chemical compound and extinguishes fire by displacing oxygen or 

taking away the oxygen element of the fire triangle. The carbon dioxide is also very cold when it comes out of 

the extinguisher, so it cools the flame as well. 

It can be used with either FireDETEC systems or Rotarex fixed System. 

Advantages Disadvantages 

 Non-conductive: ideal agent for 
electronic equipment 

 No residues: no post-fire clean up  Time 
and money savings 

 Liquid under pressure: Storage space gain 

 Excellent environment profile: 0% ODP 

 Low cost 

 Toxic: human evacuation when used in 
large quantities 

 Inert gas : IG 01, IG 55, IG 100, IG 541  

Inert gases are natural gases. As CO2, they extinguish fire by displacing oxygen.  

Inert gases are used with the Rotarex fixed system. 
 

Advantages Disadvantages 

 Excellent environment profile 

 Stable gas 

 No residues 

 Not electrically conductive 

 Important storage space 
 

 FM-200® 
An alternative extinguishing agent used in FireDETEC systems is FM-200. 

It is a colourless, non-toxic gas (Heptafluoropropane), which acts on the heat of the fire triangle. It can stop 

ordinary combustible, electrical and flammable liquid fires before they cause significant damage. 
 

Advantages Disadvantages 

 Less extinguishing agent needed 

 Effective fire suppression agent: reach 
extinguishing levels in 10 seconds 

 Excellent environment profile: 0% ODP 

 Non-toxic for human 

 Fog during discharge 

 Machine must be fully enclosed 
 

 Water mist & TS-55 
Systems using water mist are also often installed in windmills. Water mist consists in a versatile fire 

extinguishing agent, which enables total flooding of the area. It displaces oxygen and reduces heat. 

Firetec also offers TS-55, which can be combined with water mist. It is a very efficient fire extinguishing and 

antifreeze agent. TS-55 is composed of a solution of potassium acetate and potassium formate in water.  

TS-55® is used with the Compact Line System. 
 

Advantages Disadvantages 

 Small drops: low water damage 

 Fast extinguishing process 

 Cooling effect 

 Non-hazardous to health and environment 

 Freeze protection 

 Recognized by the Swedish National 
Testing and Report Institute 

 Maintenance 
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Approvals and References 
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ROTAREX Quality Control 
Applying 90 years expertise, ROTAREX products 

are manufactured with the highest quality 

standards to ensure consistent reliable 

performance even in the most severe conditions. 

The entire FireDETEC range is designed and 

produced in Europe to meet the most stringent 

requirements in terms of quality. 
 

For the FireDETEC® Sensor Tube, Rotarex focus on 

all the steps of the supply chain. This level of 

rigour is a key point for such a high value-added 

product. 

 

Appendixes 

FireDETEC® Sensor Tubing Tests 
Description of the tests realized on red and black tubing as part of the FM & UL 

approval tests for certifying entire FireDETEC pre -engineered systems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Leakage Rate 
The FireDETEC® Sensor Tubing passed the FM 

Approvals One Year Leakage Test. Six 

FireDETEC® indirect systems were filled with 

HFC 227ea and pressurized to the nominal 

working pressure, 240 psi (16.5 bar). Samples 

were weighed initially and then placed in a 

secure storage area for a period of one year. 

None of the systems leaked in excess of the 

allowed 0.25% of charge weigh over the period 

of test. Discharge tests were then performed 

successfully, and post-discharge inspection 

revealed not a single sign of the tube 

deterioration. 
 

Aging Test 
FM Approvals and UL 2166 Air-Oven Aging Test 

was performed with one 2 ft. (0.6 m) sample of 

FireDETEC® Sensor Tubing. The tube was 

subjected to air-oven aging at a temperature of 

212°F (100°C) for 180 days. Following the test, 

the sample exhibited no signs of any cracking 

temperature. A hydrostatic test was then 

performed on the tubing: the sample was 

pressurized to six time the nominal operating 

pressure, 900 psi (62.1 bar), for a period of one 

minute. No signs of damage were observed. 
 

30-Day Extreme Temperature 

Leakage Test 
According to FM Approvals 30-Day Extreme 

Temperature Leakage Test, twelve FireDETEC® 

indirect systems were filled with HFC 227ea and 

pressurized to the nominal working pressure, 

240 psi (16.5 bar). Six samples of these systems 

were conditioned to the maximum operating 

temperature, 130°F (54°C), for a period of 30 

days, while six other sample were conditioned 

to the minimum operating temperature, 32°F 

(0°C),  

for the same period. All samples were weighed 

before and after the test period. None of the 

assemblies leaked in excess of the allowed 

0.021% of charge weight over this time. 

Discharge tests were then performed 

successfully, and post-discharge inspection 

revealed no signs of deterioration. 
 

Corrosion – Salt Spray 
Two pressurized systems and separate 

components were subjected to a 240 hour, 20 

percent salt fog corrosion test per ASTM B117, 

Standard for Salt Spray Testing. Components, 

including the FireDETEC® Sensor Tubing, were 

then examined to verify they exhibited no 

corrosion, galvanic action, loss of legibility of 

markings, or separation of protective coatings 

that would impair future functionality. Every 

sample passed the test. Furthermore, Discharge 

tests were performed on each system 

successfully.  

 

FireDETEC is a trademark of the CEODEUX 

Extinguisher Valves Technology S.A., part of the group 

ROTAREX S.A. 
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