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1 Safety instructions 
Only qualified personnel may be employed to operate, inspect, troubleshoot and service the 
components involved. 
Damage caused by ignoring this shall not be covered by the warranty. 
Qualified personnel are people who, as a result of their training, experience and instruction, as well as 
their knowledge of the relevant standards, regulations, accident prevention guidelines and operating 
conditions, have been authorised by the person responsible for the safety of the components/system 
to carry out the necessary work, while recognising and being able to ameliorate possible risks 
(definition of trained personnel as supplied by DIN VDE 0105 and IEC 364). 
In addition to this, knowledge of first-aid and local rescue facilities is required.  
1.1 How safety notes are marked in this document 
Important instructions about technical safety and protecting workers during operation are emphasised 
as follows in this document: 

 Bold 
 Hazard warning symbols 
 The words Danger, Warning, Be Careful or Attention before the note 

 

 
Danger! Immediate danger to life. Risk of serious injury. 

   

 
Caution! Risk of slight injury. Risk of damage to property and the environment. 

   

 
Note! Important information for users. 
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1.2 System-related safety instructions 

 
Caution! Before carrying out any maintenance work, remove the magnetic coil from the magnetic valve to prevent the fire-protection system from an accidental release. 

 

 
Caution! This system is a fire protection system. It is forbidden to remove, convert or modify parts of it or its electrical 

installations. 
 

 
Caution! The system operator is obliged to report any changes to the machine that may compromise safety. 

 

 
Caution! The operator is obliged to maintain the system in proper working order at all times. 
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2 Use and function 
Fire protection systems made by FOGTEC Rail Systems are designed to monitor locomotives, train 
carriages, trams and other rail borne transport systems for fire events, and if necessary initiate follow-
up actions such as fire fighting  
The Generator Car of ICF is equipped with a Series 1000 fire protection system.  
2.1 Components / function / alarm 
The FOGTEC fire protection system is based on the product series 1000, consisting of a 50 litre water 
cylinder and a 20 litre cylinder nitrogen cylinder, which are the source for the water mist system,  as 
well as two heat detectors in the Generator room, each above one generator, as well as two smoke 
detectors in the luggage room. A fire detection evaluation unit constantly monitors and controls the fire 
protection system and is also protected by a UPS with battery backup. The evaluation unit displays the 
ready-status, relevant faults and alarms. The water mist system is activated by a magnetic valve on 
the nitrogen cylinder, which switches if a 24 V voltage is applied for more than three seconds.  
If a fire is detected in the generator room, a message is sent accordingly to the fire detection 
evaluation unit and the generator cars vehicle control system, after which ventilation is shut down and 
the fuel supply to the engines cut off.  
Visual and acoustic alarms are activated in the guards’ compartment.  
There is also a covered, sealed manual activation button which is foreseen to manually activate the 
fire protection system. Manual activation is to activate the high pressure water mist system. 
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2.1.1 Wiring diagram 

 
Fig. 1. Wiring – Generator car 
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2.2 Introduction 
The vehicles produced by ICF are fitted with a fire detection and fire fighting system made by 
FOGTEC. The fire detection evaluation unit serves to inform the driver about a fire, or if temperature 
limits have been exceeded, and also initiates the necessary fire fighting procedures.  
The areas that are to be monitored for fires are stipulated by the tender documents.  
2.3 Conditions of use 
The components of the fire detection and fire fighting system comply with the high technical standards 
of the Indian Railways. Its materials are adapted to current fire protection regulations and the fire 
alarm system is designed for an exterior temperature range as stipulated under EN 50125-1 Table 2 
Class T3. 
2.4 Fire alarm system 
2.5 Evaluation unit 1010 

 
Fig. 2. AE 1010 (Graphic similar) 

 
The 1010 evaluation unit from FOGTEC Rail Systems, a division of FOGTEC Brandschutz GmbH & 
Co. KG, has been developed for single-channel fire-fighting with single- or dual-channel fire detection. 
The design of the evaluation unit allows use in a temperature range from –40°C to +85°C. 
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2.5.1 Technical data 
Description Value 
Maximum dimensions (W × H × D) 22.5 mm × 115 mm × 115 mm 
Weight < 200 g 
Protection class of enclosure IP20 
Operating voltage 24 VDC nom. (16.8 VDC – 30 VDC) 
Power consumption in monitoring mode < 3 W 
Max. power consumption in run mode 30 W 
Elevation > 1,200 m 
Hat rail mounting TS 35 following DIN EN 60715 
Detection and manual inputs  
Line voltage without terminal resistor 24 VDC (operating voltage) 
Terminal resistance 4.7 kΩ (recommended) 
Input resistance 560 Ω 
Short-circuit range 0 Ω to 100 Ω 
Alarm range 200 Ω to 900 Ω 
Operating range 1.5 kΩ to 7 kΩ 
Breaking range from 12 kΩ 
Activation monitoring  
Monitoring current Maximum 5 mA 
Short-circuit range 0 Ω to 25 Ω 
Operating range 50 Ω to 1 kΩ 
Breaking range from 2.5 kΩ 
Output voltage 24 VDC (operating voltage) 
Output current of the output voltage 1 A 
Output current of the output voltage for < 100 ms 2 A 
Relays 
Pre-alarm neutral switch 250 VAC, 220 VDC/50 W, max. 
Alarm neutral switch 250 VAC, 220 VDC/50 W, max. 
Fault neutral switch, fail-safe 250 VAC, 220 VDC/50 W, max. 
Manual override active, neutral NO switch 250 VAC, 220 VDC/50 W, max. 
Trigger signals 
Interface test/Reset 24 VDC (operating voltage)/5 mA 
Validation time for interface test 2 to 3.5 sec. 
Validation time for reset min. 3.5 sec. 
Environmental conditions  
Temperature range  -40°C to +85°C 
Air humidity max. 95% 
Elevation > 1,200 m 
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2.6 Smoke detector series 1000 
The Optical Smoke Detectors Series 1000 have a moulded self-extinguishing white polycarbonate 
case with wind resistant smoke inlets. Nickel plated stainless steel wiper contacts connect the detector 
to the base. Inside the case a printed circuit board has the optical system mounted on one side and 
the signal processing electronics on the other. 
 
The sensing chamber is a black moulding configured as a Iabyrinth which prevents penetration of 
ambient light. The Iabyrinth has a fine gauze insect-resistant cover. The chamber houses an infrared 
light emitting diode (LED) and a photo-diode which has an integral visible-light filter as extra protection 
against ambient light. 
 

 
Fig. 3. Smoke Detector 1101 

 
The Series 1000 Smoke Detector works with the scattered light principle. 
Every three seconds the LED emits a burst of collimated light, modulated at 4kHz. ln clear air, light 
from the LED does not fall directly on the diode because the LED is positioned at an obtuse angle to 
the diode. 
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Fig. 4. Smoke Detector - Chamber Configuration 

 
When smoke enters the chamber, a fraction of the collimated light is scattered onto the photo-diode. lf 
the resulting signal from the photo-diode is above a preset threshold, the LED emits two more bursts 
of light, this time at two-second intervals. lf light is scattered onto the photo-diode by both these pulses 
- due to the presence of smoke- the detector signals an alarm state by switching the alarm latch on, 
increasing the current drawn from the supply from about 40pA to a maximum of 75mA This fall in the 
impedance of the detector is recognised by the control panel as an alarm signal. 
 
The alarm current also illuminates the detector integral LED. A remote indicator connected between 
the L 1 IN terminal and the -R terminal will have a voltage equal to the supply voltage less 1 volt 
across it and so will illuminate.  
 
To ensure correct operation of the detector the control panel must be arranged to supply a maximum 
of 33 volts DC and a minimum of 9 volts DC in normal operation. The supply may fall to 6 volts DC in 
alarm conditions if a supply current of at least 10mA is available at this voltage. To ensure effective 
illumination of the integral LED and any remote indicator, the supply to the detector should exceed 12 
volts. To restore the detector to quiescent condition, it is necessary to expel any smoke and interrupt 
the electrical supply to the detector for a minimum of one second. 
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2.6.1 Technical data 
Description Value 
Detector Type Point type smoke detector 
Detection Principle Photo-electric detection of light scattered in a 

forward direction by smoke particles 
Chamber Configuration Horizontal optical bench housing an infrared 

emitter and sensor arranged radially to detect 
forward scattered light 

Sensor Silicon PIN Photo-Diode 
Emitter GaAs Infra-red light emitting diode 
Sampling Frequency Once every 3 seconds 
Confirmation Frequency  Once every 2 seconds 
Number of consecutive sensed Alarm Signals 
needed to trigger Detector Alarm 3 
Supply Wiring Two wire monitored supply, polarity insensitive 

Terminal Functions 

L1 IN and L2: 
Supply in Connections (Polarity insensitive) 
L1 OUT and L2 
Supply out Connections (Polarity insensitive) 
-R 
Remote Indicator negative Connection 

Supply Voltage 9 to 33 V DC 
Ripple Voltage 2V Peak to Peak maximum at 0.1 Hz to 100kHz 
Quiescent Current 30-50µA at 24V 
Switch-on Surge Current 115µA at 24V 
Alarm Voltage 6 to 28V 

Normal Alarm Current 
61mA to 28V 
52mA to 24V 
18mA to 10V 

Alarm Indicator Clear Light emitting Diode (LED) emitting red Light 
Design Alarm Load 420Ω in Series with 2V drop 
Holding Voltage 6V (min) 
Holding Current 10mA (min) 
Minimum Voltage required to illuminate Indicator 12V 
Alarm Reset Voltage 1V 
Alarm Reset Time 1 Second 
Remote Output Characteristics Remote is a Current Sink to the negative line 

limited to 17mA. 

Sensitivity 
Nominal Alarm Threshold of 0.15dB/m 
Obscuration measured in Accordance with 
EN54-7:2000 

Temperature Range -20° to +60°C 
(no condensation or icing) 

Humidity 0% to 95% relative Humidity (no condensation) 
Wind Speed Insensitive to Wind 
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Description Value 
Atmospheric Pressure Insensitive to Atmospheric Pressure 
IP Rating 23D in Accordance with BS EN 60529 

EMC Approvals and Regulatory Compliance 

EN 61000-6-3 
EN 61000-6-4 
EN 50130-4 
EN 61000-4-2 
EN 61000-4-3 
EN 61000 4-4 
EN 61000 4-5 
EN 61000-4-6 
Detector 100x42mm Dimensions Detector in Base 100x50mm 
Detector 99g Weights Detector in Base 150g 

Materials 

Detector Housing: 
White Polycarbonate rated V-0 in Accordance with 
UL94 
Terminals: 
Nickel plated stainless Steel 
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2.7 Maximum temperature detectors 
The detector head is encased in a self-extinguishing, white polycarbonate casing. Non-rusting sliding 
contacts connect the detector to its mount. Inside the casing there is a PCB which accommodates the 
signal processing electronics. 

 
Fig. 5. Maximum temperature detector 

 
Onto the PCB is mounted one thermistor, which is exposed to the ambient air. As soon as the 
resistance of the fixed resistor reaches its preset value, an alarm is activated. The value of the fixed 
resistor is selected such that alarm status is reached at a specified temperature.  
In alarm mode, the detector triggers a semiconductor diode which increases current consumption from 
50 μA to 75 mA maximum. 
This drop in impedance is detected by the central controller as an alarm signal. The alarm current also 
switches on the integrated LED. A parallel indicator connected up between terminals L1 IN and -R is 
supplied with a voltage of 1 Volt below operating voltage, and when it lights up, this also signals an 
alarm.  
To ensure that the detector operates properly, the central controller must provide a supply voltage of 
maximum 33 V DC and minimum 9 V DC. 
This supply may drop to 6 V DC in alarm mode, provided that a current of at least 10 mA remains 
available. 
The detector has to be supplied with at least 12 V DC to ensure that the parallel indicator and 
integrated LED light up effectively. 
To reset the detector, the environment first has to be brought back to normal temperatures, and the 
detector then has to be disconnected from the electrical supply for at least a second.  
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2.8 Socket – Series 1000 detector 

 
Fig. 6. Standard socket - series 1000 

The standard socket was designed for an easy installation of the smoke detector. The smoke detector 
can get installed and contacted by a simple clockwise rotation like all Series 1000 smoke detectors do. 
The Series 1000 smoke detectors are independent from polarity. 
The wiring of the socket can easily be carried out through the centre notch of the socket. Additional 
the socket features a grounding terminal. 
The standard socket contains no electronic components which could get damaged during installation. 
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2.9 Light/Audio Indicator 

 
Fig. 7. Light/Audio Indicator 

 
 
This IP50 rated light/audio Indicator is used to alert the guards in case of an alarm visually with three 
different possible colours and acoustically with a sound of 95 dB. 
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2.10 Uninterruptible power supply (UPS) 
 

 
Fig. 8. Uninterruptible power supply (UPS) 

 
The UPS is used to warrant that the system is working even if the power supply in the generator car 
for the evaluation unit 1010 is not available.  
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2.10.1 Technical Data 
Input data 
Nominal input voltage range  100 V AC ... 240 V AC  
AC input voltage range  85 V AC ... 264 V AC (Derating < 90 V AC: 2.5%V)  
Input voltage range DC  100 V DC ... 350 V DC (UL508: 100 ... 250 V)  
Buffer time  adjustable: 0.5 min; 1 min; 2 min; 3 min; 5 min; 10 min; 15 min; 20 

min; PC-Mode  
Current consumption  1.1 A (230 V AC, maximum)  
 1.8 A (120 V AC, maximum)  
Inrush current limiting/I²t  < 1.3 A2s  
Power failure bypass  see diagram  
Typical response time  150 ms (230 V AC)  
 200 ms (120 V AC)  
Power factor (cos phi)  approx. 0.5  
Protective circuit  Transient surge protection Varistor  
Input fuse, integrated  6.3 A (slow-blow, internal)  

 
Output data 
Nominal output voltage  24 V DC  
Setting range of the output 
voltage (USet)  

22.5 V DC ... 29.5 V DC (Network operation; in the buffer mode, 
dependent on the battery voltage of 27.9 V DC ... 19.2 V DC)  

Nominal output current (IN)  5 A (-25°C ... 55°C)  
Derating  55 °C ... 70 °C (2.5%/K)  
Output current limit  max. 6 A (Mains operation)  
Control deviation  < 1 % (change in load, static 10 % ... 90 %)  
Efficiency  > 88 % (230 V AC, network operation)  
 > 86 % (120 V AC, network operation)  
 > 86 % (Battery operation)  
Residual ripple  < 10 mVPP  
Peak switching voltages 
nominal load  < 25 mVPP  
Connection in parallel  Yes, 2  
Surge protection against 
internal surge voltages  Yes, < 35 V DC  
Feedback resistance  35 V DC  
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2.11 Battery 

 
Fig. 9. Battery for UPS 

 
Battery is used to supply power to the fire protection system if no other power source is available and 
to warrant that the fire protection system is working any time it is necessary.  
 
2.11.1 Technical data 
Input data 
Nominal input voltage  24 V DC  

 
Output data 
Nominal output voltage  24 V DC  
Output current Imax  50 A  
Connection in parallel  Yes, for increasing the buffer period  
Connection in series  No  
Output fuse  2x 25 A  
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3 Fire fighting system 
The FOGTEC fire fighting system uses water to extinguish fires. The water is atomised under high 
pressure. The energy of this pressure is used:  
 to break the water up into minute droplets, providing an enormous reaction surface for cooling,  
 to give the droplets enough kinetic energy to accelerate them, so that they fill the protected area 

with water mist.  
 
The enormous cooling surface area of the water mist created in this way has an immediate cooling 
effect, which reduces heat radiated towards nearby objects and people. The water mist also 
evaporates in the immediate vicinity of the fire. This causes the water’s volume to expand by a 
multiple of approximately 1640, which displaces oxygen locally (rendering it inert), but without 
reducing oxygen levels so much that it would endanger people. Fire is suffocated right at the flames. 
Soot particles in the smoke are bound to the water mist, and water-soluble smoke components are 
washed out.  
The water vapour in the air binds soot particles in the smoke, which reduces smoke damage and the 
risk of smoke poisoning. Dangerous combustion gases can also be washed out.  
 
Generally speaking, using water mist has the following benefits: 

 The extinguishing medium does not endanger people.  
 People and nearby areas are protected against radiant heat.  
 A minimal amount of water is used.  
 The source of the fire is quickly contained.  
 Low downtimes.  
 Little space required for installation.  
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3.1 Pressure cylinder system 
The fire fighting module has been designed to accommodate the largest possible amount of 
extinguishing agent into the smallest possible space. The fire fighting module consists of one 20 litre 
nitrogen cylinder and one 50 litre water cylinder filled with demineralised water as an extinguishing 
agent. The system is activated via a 24VDC magnetic valve on the nitrogen cylinder. When the 
FOGTEC system is activated, water is pushed out of the water tank towards the jets by propellant 
expanding into the piping system. The nitrogen tank is filled with nitrogen at 200 bar as a propellant. 
The water containers are under atmospheric pressure. In the event of a leak which causes the 
pressure to drop to less than 160 bar, the aforementioned pressure switch reports a fault to the 
evaluation unit. The storage tanks are connected up via the magnetic valves and water adaptors by 
means of high-pressure tubing.  
The pressurised containers are installed upright position. Because of this, a special rise-pipe has been 
built for the extinguishing agent tank in order to facilitate vertical installation.  
3.1.1 H2O cylinder 

 
Fig. 10. Dimensions – H2O cylinder 

 
 

Description Value 
Filling capacity 50L 
Water volume when operating outside 45L 
Test pressure 300bar 
Operating pressure at 20°C 200bar 
Burst pressure 450bar 
Operating temperature -25°C to +80°C 
Weight approx.  48kg 
Material Steel 
Connector W28.8 x 1/14 DIN 477 
Filling media demineralised Water 
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3.1.2 Nitrogen cylinder 

 
Fig. 11. Dimensions – Nitrogen cylinder 

 
Description Value 
Filling capacity 20 L 
Test pressure 300 bar 
Operating pressure at 20°C 200 bar 
Burst pressure 450 bar 
Operating temperature -25°C to 80°C 
Weight approx. 27 kg 
Material  Steel 
Connector W28.8 x 1/14 DIN 477 
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3.2 Nozzle DK 4-11 
This nozzle is used for deluge systems. It requires a system with manual, electric or pneumatic 
activation. As soon as the system is activated, water mist is discharged.  
Optional protective Teflon caps prevent passing contamination inside the nozzle. 
 

 
Fig. 12. Dimensions – Nozzles DK 4-11 

 
Material nozzle body: Stainless steel 
Material micro – nozzles: Stainless steel with brass swirling device 
Material micro – filter: Stainless steel with copper seal 
Material O – ring: NBR* 
Material protective cap: Teflon 
Weight: 0,200 kg 
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3.3 Manual activation button 
The manual activation button is a simple red button, which is positioned in the driver’s cab, near to the 
door to the engine room. If it is pressed manually, an alarm signal is sent to the evaluation unit, which 
activates the fire fighting system. 

 
Fig. 13. Manual activation button 

 
3.3.1 Piping  
Only high-pressure stainless steel piping may be used if the FOGTEC fire fighting system is to operate 
properly. This prevents corrosion and ensures that the system functions without impairment. Stainless 
steel piping can be connected up by welding or by means of suitable screw-connectors. The 
connecting elements must be made of the same material as the piping itself.  
The piping for this project is not supplied by FOGTEC. 
 
3.4 Operation   
In the operation of these vehicles, the vehicle driver is responsible for ensuring that the fire alarm 
system is operational and fault-free. The system status can be seen in the guards’ compartment on 
the evaluation unit’s LED array. The human-machine interface must not show any faults to the 
operator while the vehicle is operating. A generator car may only operate while a fault is showing if the 
vehicle operator allows this for a given route. In such cases the remedial measures specified by the 
vehicle manufacturer and operator for the vehicle come into play.  
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4 Installation 
4.1 Transport / shipping / storage 
All components must be stored dry and at room temperature. Prior to transport, components must be 
packed so that they are protected against foreign objects and against damage by other parts. 
 

 
Danger! Filled nitrogen cylinders are to be transported in compliance with the Hazardous Goods Ordinance – Road / Rail ADR. 

 
Pressurised containers must be fitted with 
protective transport caps for storage, transport and 
installation (see Fig. 10). 
 
Pressurised containers must be carried using 
suitable trolleys and lifting apparatus, and stored in 
a suitable room. Protect pressurised containers 
against accidents.  

 Fig. 14. Protective transport caps 
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4.2 Installation  
4.2.1 General installation instructions 

 Installation may only be done by trained personnel as stipulated in DIN VDE 0105 or IEC 364. 
 The components must not exhibit any damage. 

 
Caution! The solenoid belonging to the activation valve on the nitrogen 

container must be removed during fitting and servicing! 
 

 Tubes and piping should be fitted such that they are not under strain and not twisted. The 
installation guidelines provided by the manufacturer (of the tubes and piping) applying to these 
components must be observed.  

 Fit cables and tubes in a way which avoids rubbing, kinking, and bend-radii that are too small.  
 Equipment should always be fitted so that enough space is left to operate and remove it.  
 Maintain any torque levels specified for installation. 
 Observe installation directions, where necessary, when fitting (for example: embossed arrow on 

some equipment). 
 Ensure a high level of cleanliness when installing; no particles whatsoever may find their way 

into the extinguishing agents, into the jets, into the piping, into the smoke detectors and so on.  
 Inspect every component for damage before fitting it.  
 Check the inside of tubes, pipes, fittings and so on before fitting to ensure that they are clean, 

and clean them if necessary.  
 The water and nitrogen containers should be checked visually for leakages before installation 

(manometer approx. 200 bar +/- 20 bar at approx. 20 °C, no moisture caused by escaping 
extinguishing agent). 

 Electrical installation must be done in compliance with the relevant directives.  
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4.2.2 Install ing the cylinder system 
4.2.2.1 Pre- fit t ing to the water  containers  
 

 Fit the water cylinders securely.  

 
Caution! - The cylinder valve may under no circumstances be removed. 

Removing it could damage its inner coating. - The cylinder may no longer be used after removal. 
 

 Remove transport cap. 
 Remove the two stoppers on the water adaptor, item no. 21000092 (see Fig. 15). Before 

removing them, ensure the cylinders are upright, otherwise the extinguishing agent will escape.  
 Fit the enclosed rupture disc adapter item no. 21000694 (see Fig. 16) such that the lasered-on 

disc points towards the inside of the cylinder. When you fit it, make sure that this disc is not 
already damaged, and that it does not get damaged while you are fitting it. The rupture disc 
adapter is fitted at the outlet of the cylinder system into the piping system. This component 
prevents the extinguishing agent from evaporating.  

 
Fig. 15. Sealing stopper 

 
 

Fig. 16. Burst disc adapter 

 The electrical components are installed in compliance with the circuit diagram. When you install 
them, take care to preserve the relevant IP protection level. Use cables whose diameters and 
designs are suitable for the consumers and comply with fire protection regulations. 

 
 

Danger! 
The cylinder valve may under no circumstances be removed. 
This may only be done by the manufacturer. Removing it causes a sudden depressurisation when the cylinders are full. This can be life-threatening. 
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4.2.3 Install ing the piping  
 The precision steel piping must be compliant with DIN 2391, Part 1 (AISI 316 TI) (material: 

1.4571 stainless steel). 
 To connect the piping, use cutting ring screw connectors, or press-fittings suitable for the 

pressures involved (200 bar during operation, 300 bar test pressure). 
 Before installation, check that every section of piping is clean and free of cutting oil.  
 Check that all the ends of the pipes are clean and undamaged. Drilled holes and pipe-ends 

must be de-burred.  
 Fit the piping along its entire length using pipe fittings attached to fixed points.  
 When you choose your pipe mountings, remember that the piping will expand when hot and 

contract when cold.  
 Choose spacing A (A = middle of pipe clip to middle of next pipe clip (see Fig. 17)) in 

accordance with the dimensions of the piping. 
 Elongation in areas around bends may not be obstructed by other pipes.  
 The bend radius may not be any further than 300 mm away from the mounting or screw-fitting.  
 Pipe mountings may only be fitted to fixed objects.  
 Pipe connectors must be made of stainless steel (AISI 316 Ti) and fitted in compliance with the 

manufacturer’s specifications. Cutting oils, lubricants, and thread sealing agents such as 
P.T.F.E, adhesive tape and hemp may not be used.  

 

 
Fig. 17. Straight piping  

 
Fig. 18. Bent piping  

 

 
Note! It is preferable to bend the piping. 90° pipe bends may be used.  

 
Exterior diameter of pipe [mm] Spacing A between pipe attachment elements [m] 
6.0 - 12.7 1 

Tab 1. Separation A in relation to piping dimensions  
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The following points should also be observed: 
 Ensure that connection points are accessible: 

 Components that require regular maintenance (such as jets, extinguishing agent containers) 
have to be accessible.  

 Ensure that piping system is routed clearly: 
 Right-angles, parallel, clear.  
 Make sure the overall impression is a clean one. This facilitates quick troubleshooting, easy 

maintenance and simple repairs.  
 Utilise suitable mountings and pipe clips.  
 Use suitable, commonly available fitting tools. 
 Never connect pipes directly to each other.  
 Install piping so that it is not under tension. 
 Take into account potential elongation. 
 Never attach pipe clips too near to bends in the pipe. 
 Avoid short pieces of piping. 

 Short pieces of pipe are susceptible to breaking.  
 Use combined screw-in connectors instead of short pieces of piping.  

 Ensure that the forces exerted by installed components (such as ball valves) are absorbed by 
means of secure attachments. 

 

 
Note! The piping is not supplied by FOGTEC. 
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4.2.4 Pressure test 
Pressure testing is done once the entire piping system has been installed. Sections and modules that 
do not permit full access to their piping during this process are subjected to pressure testing by 
subcontractors beforehand.  
 

 
Caution! Make sure that the jet inserts are put back in again after the pressure test.  

 

Pressure testing has to be done on piping and tubes. Installed components such as switches and 
sensors do not have to be put under pressure; but their openings have to be closed, pressure-tight, 
before or after the sensors are installed.  

 
Caution!  Open the locking devices and valves during pressure testing.  Take note of the maximum pressure! 

 

Please refer to the component descriptions and system documentation for maximum permitted 
pressures on the various components.  

 
Caution! Locking devices and valves may not be subjected to test pressure while closed.  

 

Pressure test procedure: 
 Close any pipe-ends that are open. 
 Fit a dummy plug into every jet holder.  
 Connect the pressure device to the piping. 
 Connect the water tank to the pressure pump, after filling it with clean, particle-free drinking 

water.  
 Fill the piping completely with water. 
 Remove the water supply (if possible). 
 Apply a pressure of 300 bar to the piping using the testing equipment.  
 Keep this pressure applied to the piping for two hours by closing off the ball valve on the test 

pressure pump. 
 If the pressure drops in the closed system, look for the place where it is leaking and fix it. After 

that, repeat the final stages again.  
 Following successful pressure testing, release the pressure from the piping and detach the 

pressure pump, as well as any dummy plugs and dummy jet inserts. You should flush out the 
piping straight after pressure testing. 

 Write a pressure test report. 
 

Caution! During bleeding and when removing dummy plugs and dummy 
jet inserts, collect into a tank any water that runs off (e.g. through tubes) to prevent water damage.  
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4.2.5 Flushing process 
 Clean out the piping mechanically before commissioning the system.  
 The flushing water has to be able to drain out from every part of the system in order to prevent 

water damage. It is especially important to check this in dry rooms and rooms containing 
electrical installations.  

 Connect the flushing system to the piping. 
 

 
Caution! 

 Test the purity of the flushing water which you used. Have the flushing water analysed if necessary.  Use pure flushing water, since very small particles can block the filters in the water mist jets.  
 
 Flush the pipes with water.  

Ideally, flush with water then blow out with compressed air.  
 A permanent flow of water should also pass through any cross-pieces in the piping.  
 Flush every section of piping for approximately 15 minutes.  
 Test the purity of the piping. 

No more particles or dirt should be left in the piping.  
 

 
Caution! To do that, test the purity of the flushing water which runs away (after flushing). 

Have the flushing water analysed if necessary. 
 

 Detach the flushing device. 
 Empty all of the piping after the flushing process, and close the holders.  
 Connect a tube firmly to the piping. 
 Blow compressed air into the piping system until it is dry.  
 Write a report on the flushing of the piping. 

 
Caution! Collect any water that runs off in a tank in order to prevent water damage.  
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5 Commissioning 
The fire protection system should be commissioned in compliance with the commissioning protocol 
and the maintenance log  
Before commissioning, and before the associated serial testing of the system, the system first has to 
be installed ready for operation, flushed, and pressure-tested.  

 
Caution! Before carrying out any maintenance work, remove the magnetic coil from the magnetic valve to prevent the fire-

protection system from an accidental release. 
 
Furthermore, any electrical connections required to operate the extinguishing agent container system 
must first be made. However, voltage for operating the system should not yet be applied (e.g. remove 
fuse).  
Once the basic conditions are in place, function testing is performed as part of commissioning.  
 
The following stages belong to commissioning: 

 Switch the entire system to ‘No voltage’.  
 Remove the solenoid by undoing the knurled screw in front of the gas valve on the nitrogen 

cylinder. 
 Turn on the power supply for the whole system.  
 Check the solenoid in front of the gas valve belonging to the nitrogen cylinder to see whether it 

is producing a magnetic field (e.g. using a screwdriver). 
 Test the pressure in the nitrogen cylinder. 
 Check that all the jets are present. 
 Switch the entire system to ‘No voltage’.  
 Attach the solenoids to the valves belonging to the nitrogen cylinders. 
 Turn on the power supply for the whole system. 
 

 
Note! For detailed instructions please refer to the 

maintenance log. 
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6 Maintenance 
The maintenance plan stipulates that the fire protection system is checked in maintenance stages I0; 
I1 and I3. 
6.1 Maintenance stages 

Maintenance stage Interval 
I 0 Annual 
I 1 Every 10 years 
I 2 Following activation 
I 3 Following unintentional activation 

Tab 2. Maintenance stages 
 
6.2 Maintenance plan 
6.2.1 Inspection work belonging to maintenance stage I 0 

Maintenance stage I  0 
No. Component Inspection work Section OK 
1 Nozzles heads Check whether present and complete A  
2 Magnetic valve ─ Check magnetic valve 

─ Check manometer J 
K  

3 Piping Check for loose screws and correct laying / attachment C  
4 Extinguisher 

module 
Check connectors, pressurised containers and cylinder 
pressure (> 160 bar) G  

5 
Maximum 
temperature 
detectors 

Function test U  

6 Smoke 
Detectors Function test L  

7 Overall system Function test of train interface S  
Tab 3. Maintenance stage I 0 

 
6.2.2 Inspection work belonging to maintenance stage I 1 

Maintenance stage I  1 
No. Component Inspection work Section OK 
1 Extinguisher 

module 
Pressure test of pressurised containers and replace 
magnetic valve I  

2 Piping Pressure test on piping E  
Tab 4. Maintenance stage I 1 
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6.2.3 Inspection work belonging to maintenance stage I 2 
Maintenance stage I  2 
No. Component Inspection work Section OK 

1 Piping 
─ Check for loose screws and correct laying / attachment. 
─ Check piping system and associated components for 

damage caused by fire. 
─ Blow free using compressed air. 

C 
D 
F 

 

2 Extinguisher 
module 

─ Replace empty pressurised containers (N2 and H2O) 
─ Visually check connectors, other pressurised containers 

and cylinder pressure (> 160 bar). 
G 
F  

3 Nozzle heads Replace the jet heads in the fire area involved B  
4 Magnetic valve ─ Check magnetic valve 

─ Check manometer J 
K  

5 Overall system Function test S  
6 Affected area Clean affected area R  

Tab 5. Maintenance stage I 2 
 
6.2.4 Inspection work belonging to maintenance stage I 3 

Maintenance stage I  3 
No. Component Inspection work Section OK 

1 Piping 
─ Check for loose screws and correct laying / attachment. 
─ Check piping system and associated components for 

damage caused by fire. 
─ Blow free using compressed air. 

C 
D 
F 

 

2 Extinguisher 
module 

─ Replace empty pressurised containers (N2 und H2O) 
─ Visually check connectors, other pressurised containers 

and cylinder pressure (> 160 bar). 
I 
F  

3 Nozzle heads Replace the jet heads in the fire area involved B  
4 Magnetic valve ─ Check magnetic valve 

─ Check manometer J 
K  

5 Overall system Function test S  
6 Affected area Clean affected area R  

Tab 6. Maintenance stage I 3 
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6.3 Description of inspection work 
A)  Visual inspection  
You should check every jet for signs of damage and dirt. (You also have to check that the jets are 
positioned properly and that all of the jet inserts are present). To do this, undo a few jets using a C-
wrench (FOGTEC ID: 94000010). Look inside the jets and the pipes for signs of blockage, damage 
and dirt. At the same time, check to see that the Teflon protective caps are correctly positioned. Jets 
showing signs of blockage, damage or dirt should be cleaned or replaced. After that, screw jets back 
into the jet holder.  
B) Replacing Nozzles 
Nozzles should be replaced in their entirety. To remove a nozzle, simply unscrew it. You can remove 
them using a C-wrench (FOGTEC ID: 94000010). 
Check pipes for signs of damage and dirt.  
C) Mechanical  test ing 
You should check every accessible pipe and clip to ensure that they are securely attached and free of 
corrosion. If you see anything wrong, then you must check all of the piping and clips, including any 
situated behind cladding, in hidden-away ceilings and in other covered spaces.  
You should also remove a few nozzles using a C-wrench (FOGTEC ID: 94000010) in order to visually 
inspect the inside of the pipes. Afterwards, screw the nozzles back into the holder.  
D) Instal lat ion inspection  
You should check every accessible joint and nut belonging to pipes and connectors. If you see 
anything amiss, then you should check all of the joints and nuts belonging to piping and connectors.  
Tighten up any joints that need tightening. Check pipes, clips and wall-attachments, and other 
structures.  
E) Pressure test 
All of the jets have to be removed and replaced with dummy plugs. 
The piping should be subjected to a pressure test as described in the FOGTEC Instructions.  
F) Blowing free using compressed air  
Remove the jet heads and blow out the piping leading to each area using compressed air (starting 
from the line connecting to the cylinder system). Please adhere to any general safety regulations.  
 



Dokument 55080419_ICF_Generator Car EN 
Projekt KB India ICF Generator Car 
Datum 28.05.2016  

 

  
 

 

55080419_ICF_Generator-Car_EN Seite 37 / 49 
 

G) Checking the cyl inder system 
Check all of the equipment visually for signs of damage. Also, check that the pipe and cylinder 
attachments are secure.  
Cylinder manometer pressures should be checked, and logged using a suitable log card. You should 
also check that the cylinder manometer pressures are 200 bar +/- 10%. If the readings are outside of 
that range, you must inform the supplier. After that, check all of the pipes and clips. You should also 
check piping and connectors for signs of damage and corrosion.  
I ) Inspecting cyl inders  
Cylinders must be tested in compliance with the regulations issued by local certification authorities for 
pressure cylinders (for your information: PED stipulates every ten years). The magnetic valve also 
needs to be replaced at that interval.  
J) Checking the magnetic valve 
The activation procedure is to be simulated as part of annual inspection. Every magnetic valve is to be 
activated once, and checked mechanically.  
The procedure is as follows: 

1. Remove the solenoids from the gas valves belonging to the nitrogen containers. 
2. Apply voltage to the system. 
3. Check whether the solenoids are producing magnetic fields  there should not be any magnetic 

field yet.  
You can check using a metallic object, by inserting it inside the coil (e.g. a screwdriver). 

4. Check the pressure in the nitrogen cylinders using the manometer fitted. Log the pressure and 
the position of the area valves.  

5. Simulate a detection. 
6. When you do this, the processes defined in the system concept should take place automatically:  

a) Alarm signal produced. 
b) Check manual activation using the lever (see Fig. 12). 
c) Disconnect the connection line. 
d) Close the valve outlet using the lock nut 21100622. 

7. You then reset the fire alarm system. 
8. Next, perform a mechanical inspection of the magnetic valve (to do this you need to put back 

the solenoid): 
To perform a mechanical function test, you will need a conventional Allen key SW 3 as well as a 
lock nut 21100622 with vent hole. 
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Lock nut
FOGTEC: ID 21100622

Manual
activation

Vent screw

 
Fig. 19. Testing the magnetic valve 

 
e) Activate the valve electronically for two to three seconds, then switch off the current or 

deactivate manual activation.  
f) Undo the vent screw using the Allen key, turning it through half a rotation, which will vent the 

valve area involved, causing the valve to close audibly. The pressure, however, will remain in 
the valve outlet.  

g) By carefully undoing the lock nut by about half a turn, you then vent the valve outlet. A short, 
audible emission of gas signals that the valve has opened correctly as a result of electrical or 
manual activation. This escape of gas, however, should cease immediately, otherwise the valve 
has not closed properly. If that happens, do NOT remove the lock nut.  

h) If the valve does not close, then it must be replaced. To do this, empty the container through the 
valve outlet by turning the lock nut 21100622 by no more than half a turn. Secure the container 
appropriately before emptying. 

i) If the valve is working properly, then screw up the vent screw again so that it seals. 
j) Return the system to its functional state.  
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K) Checking the manometer on the magnetic valve 
The manometer on the gas cylinder valve needs to be checked every 6,000 operating hours. To do 
this, first switch off the fire alarm system so that a fault signal is not produced. You can then remove 
the plug and unscrew the monometer from the valve, which will produce a brief bang. A check valve 
inside the valve prevents the medium from escaping when you remove the monometer. You then 
screw in a calibrated testing manometer and compare the pressure readings, writing down any 
differences you observe. If the discrepancy is beyond what is permitted (for accuracy class 1.6 = 1.6% 
of final value 360 bar = +/- 5.8 bar), then you must screw in a new manometer.  
 

 
Note! 

What you have to look out for here is any damage to the O-ring of the manometer. This is situated right behind the 
manometer’s thread. If the O-ring is damaged it has to be replaced. You will need a fitting tool (FOGTEC item no. 
94000105) in order to fit a new O-ring, so that the O-ring is not damaged when you put it over the thread. You should also grease the O-ring before fitting the manometer (Gleitmo 805, 
FOGTEC ID 91000043). 

 
Fit the O-ring as follows: 
The fitting tool shown below has to be slid over the manometer thread. Using the fitting tool, you then 
slide the greased O-ring into its place (narrow point behind thread).  
 

 
Fig. 20. Fitting tool for O-ring 
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Caution! Before carrying out any maintenance work, remove the magnetic coil from the magnetic valve to prevent the fire-protection system 

from an accidental release. 
L) Servicing f ire detection components 

Action Description Quality requirement 
Function test 
on smoke detector 1101 

Simulate an alarm by applying oil-free 
test gas (FOGTEC-ID: 91000087) to 
the smoke detector for approx. 1 
second. 

The ‘Alarm’ LED on the evaluation 
unit must indicate an alarm. 

Tab 7. Servicing fire detection components 
 
R) Cleaning after an area has been act ivated  
In the event of fire damage, the area involved must be cleaned. Wear personal protection equipment if 
necessary. In the event of unintentional activation, dry the area which has been sprayed.  
 
S) Function test  
The complete function test is described in Chapter 7. 
 
T) Disconnecting the evaluat ion unit from the voltage 
Voltage has to be disconnected from the evaluation unit. 
 
U) Checking the maximum temperature detector (TDM) 
Test the TDM using a normal hairdryer. The TDM activates, and a pre-alarm should appear on the 
evaluation unit, and an alarm after 60 seconds.  
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7 IBS and maintenance log 
7.1 Faults and troubleshooting 
7.1.1 Potential causes of faults: 

 Break in circuit.  
 Short-circuit. 
 Detector missing or defective. 
 Terminal clamp defective. 
 End resistor on line: missing or incorrect value. 

7.2 Activation 
If an activation occurs on a detector line, the red ‘Alarm’ LED lights up.  
The evaluation unit 1010 is supplied with a lock for the alarm, and can be reset after an alarm using its 
reset button. Inspect the detection area for defective components, and repair if necessary in the event 
of an alarm. 
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7.3 Parts lists and spare parts catalogue 
7.3.1 Parts l ists for the overall  system 

Description ID Quantity required 
Evaluation unit 1010 36100011 1 
Nozzle DK 4-11-O-VA-T 33000824 6 
Industrial-Socket AG - L12 33100003 6 
Manual release box 31300007 1 
Burst disc fitting/XGE-12L/G3/8-wd 21100694 2 
High Pressure hose 665mm 21200335 1 
50 L water cylinder 31100242 1 
20 L nitrogen cylinder 31100299 1 
High Pressure hose 1050mm 21200483 1 
High pressure straight coupling 21000964 1 
High pressure nut 21000175 1 
High pressure cutting ring 21000568 1 
Quick release band clamp 23100222 2 
Standard detector base 10000543 4 
Quick release band clamp 23100238 2 
Temperature Detector 10000757 2 
Smoke Detector 1101 10000496 2 
Light-/acoustic indicator 10000878 1 
Housing base 10000465 1 
UPS, 24 VDC, 5A 12000931 1 
Battery for UPS 12000932 1 

Tab 8. Parts list 
 
Piping, connection tubes and similar are as agreed not supplied by FOGTEC. 
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7.3.2 Spare parts catalogue 
Description ID Illustration 

Evaluation unit 1010 36100011 

 

Nozzle DK 4-11-O-VA-T 33000824 

 
Industrial-Socket AG - L12 33100003 No picture available 

Manual release box 31300007 

 

Burst disc fitting/XGE-12L/G3/8-wd 21100694 
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Description ID Illustration 

High Pressure hose 665mm 21200335 

 
50 L water cylinder 31100242 No picture available 

20 L nitrogen cylinder 31100299 
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Description ID Illustration 

High Pressure hose 1050mm 21200483 
 

 

High pressure straight coupling 21000964 
 

 
High pressure nut 21000175 No picture available 

High pressure cutting ring 21000568 

 

Quick release band clamp 23100222 
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Description ID Illustration 

Standard detector base 10000543 

 

Quick release band clamp 23100238 

 

Temperature Detector 10000757 

 

Smoke Detector 1101 10000496 
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Description ID Illustration 

Light-/acoustic indicator 10000878 

 

Housing base 10000465 

 

UPS, 24 VDC, 5A 12000931 

 

Battery for UPS 12000932 

 
Tab 9. Spare parts catalogue 
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8 Tools 
Description ID Illustration 

Manual test pump 94000011 

 

Flushing compressor 94000096 

Adapter 21000786 

 

Wrench for Nozzle heads 94000010 
 

Test gas, oil free 91000087 

 
Tab 10. Tools 
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