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Modular Tunnel Fire 
Protection System 

 

 
 
 
Brief System Description. 
The tunnel system is a low pressure water 
mist system. The system operates with a 
minimum water pressure on the nozzles of 10 
bars. 
 
The system consists of tunnel modules for 
installation inside the tunnel pipe, and a 
pump skid to supply water to the tunnel 
protection modules inside the 
tunnel pipe.  
 
The installation inside 
tunnel pipes consist of 
pre-assembled pipe 
modules of 10m in lengths, which are 
installed in centre of the tunnel pipe, and 
which divide the whole tunnel length into 
protection zones. Each protection zone being 
20m long, and covering the whole tunnel 
width (maximum 10,5m). 
 
The Tunnel Modules include tunnel riser pipe, 
nozzle pipes, water mist nozzles, monitored 
stop valves, activation valves and fire 

detection and system activation and alarm 
panels. The tunnel modules are flanged 
assembled together to form a continuous 
string of pipes in the tunnel pipe ceiling. The 
tunnel modules include hangers to make a 
fast and efficient installation in the tunnel 
pipe. 
 
In case of a fire in the tunnel pipe, the tunnel 
protection system automatically activates and 
distributes water mist in the protection zone, 
where the fire was detected and its two 
neighbour zones. Water mist is distributed in 
total tunnel length of 60m. 
 
The tunnel modules activate when a pre-set 
level of rise of heat is detected by two 
detectors in the same protection zone, or 
when two detectors in the same protection 
zone detect temperatures higher than a pre-
set activation temperature. 
 
The system delivers a minimum water density 
of 2.5 mm/min in the protected area.  
 
 

 
 

 
 

 
 
Tunnel modules. 
The tunnel pipe system consists of two types 
of 10m long Pipe Modules - a spacer module 
and an activation module. The modules are 
delivered fully pre-assembled and ready for 
installation in the tunnel ceiling. The modules 
contain pre-assembled riser pipe, nozzle pipe, 
water mist nozzles, and wire pipe with rise of 
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heat detectors. The Activation Module does 
also include the water control to the nozzle 
pipes with water mist nozzles, a detection and 
activation panel for fire detection and system 
activation. The water supply control consists 
of a filter, a monitored stop valve and a 
control valve. 
 
The modules should be installed in the centre 
of the tunnel ceiling below obstacles in the 
ceiling, which might interrupt the water mist 
distribution from the water mist nozzles. 
 
The two types of tunnel modules are installed 
with every second module being an Activation 
Module, and every second module being a 
Spacer Module. The modules are flanged 
together to make leak proof assemblies.  
 
After in installation of the modules, the 
Spacer modules are electrically connected to 
the Activation modules using the heat 
resistant electric connection boxes, which are 
pre-fitted on the Activation Modules, and the 
activation panels on each of the Activation 
modules are connected to power supply (std. 
230V ac, alternative 24 V dc). 
 
 
Spacer module. 
 

 

The Spacer modules are supplied as one 
module unit, ready for installation. The 
standard length of the module is 10m. Smaller 
lengths are available on request in the order 
to adjust systems to the actual tunnel length.  
The Spacer module contains: 
 
Riser pipe: 
PN 16 steel pipe with flange connections in 
both ends to Activation Module. Pipe and 
flanges are coated with 100μm fusion 
bounded epoxy on inside and outside 
surfaces. (Riser pipes are wet pipes). 2”- 5” 
pipes.  
 
Nozzle pipe:   
28mm stainless steel AISI 316 pipe with flange 
connection to Activation Module.  
Nozzle pipe and flange is coated with 100μm 
fusion bounded epoxy on the outside 
surfaces, and the nozzle pipe if fully prepared 
for the installation of the Water Mist Nozzles 
which are supplied with the module.  
 
Nozzles:  
Nozzles are made in stainless steel AISI 316. 
Droplet size is DV90% (250 – 350 µm). 
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Heat of rise sensors:   
Rise of heat sensors are supplied attached on 
the stainless steel wiring pipe.  
 
Wiring:  
The spacer module comes with attached 
wiring pipe with wires for the connection of 
the detection and activation panels, rise of 
heat sensors, power supply and activation 
and fault switch on panels. The wiring is ready 
for connection to connection boxes on 
activation modules.      
 
 
Activation module: 
 
The activation module is supplied as one 

module unit, ready for installation. The 
standard length of the module is 10m. 
The activation module contains: 
 
Riser pipe:  
PN 16 steel pipe with flange connections in 
both ends to spacer module. Pipe and flanges 
are coated with 100μm fusion bounded epoxy 
on inside and outside surfaces. (Riser pipes 
are wet pipes) 2” - 5” pipes. 
 
Nozzle pipe:  
28mm stainless steel AISI 316 pipe. The nozzle 
pipe is coated with 100μm fusion bounded 

epoxy on the outside surfaces, and the nozzle 
pipe is fully prepared for the installation of 
the water mist nozzles, which are supplied 
with the module.  
 
Nozzles:  
Nozzles are made in stainless steel AISI 316. 
Droplet size is DV90% (250 – 350 µm). 
 
Stop valve:  
1½” monitored stop valve in gunmetal, with 
coating on outside surfaces with 100μm 
fusion bounded epoxy coating. The monitored 
stop valve is electrically connected to the 
local panel on the Activation Module. The 
panel sounds alarm when the stop valve is not 
fully open. 

 
 
Strainer:   
1½” strainer house in gunmetal with 1mm 
strainer mesh size. Outer surfaces are coated 
with fusion bounded 100μm thick epoxy 
coating. 
 
Control valve:  
1½” control valve in gunmetal with outer 
surfaces coated with fusion bounded 100μm 
thick epoxy coating. The control valve is 
operated with a solenoid valve, with back-up 
from an electric operated SUFA valve with a 
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nominal release temperature of 141ºC. The 
solenoid valve is installed in an epoxy coated 
steel box, to protect the valve from the harsh 
tunnel environment. 
The solenoid valve is normally closed. When 
open the valve requires an electrical input to 
close. For system tests only the solenoid valve 
should be activated.   
 
Rise of heat sensors:   
Rise of heat sensors are supplied attached on 
the stainless steel wiring pipe and connected 
to the local detection and activation panel on 
the activation module.  
 
Wiring:  
The activation module comes with attached 
wiring pipe with wires for the connection of 
the detection and activation panels, rise of 
heat sensors, power supply and activation 
and fault switch on panels. The wiring is ready 
for connection to connection boxes on 
activation modules.  
The wiring pipe is connected to the detection 
and activation panel, and to epoxy coated 
(100µm Fusion bounded) steel connection 
boxes, with union connection to the wiring 
pipes of the spacer modules. 
 
Option: For addressable monitoring of 
detection and activation panels the wiring 
pipe also include a buss cable.   
Detection and activation panel: (D&A Panel)  
The detection and activation panel is 
mounted in a temperature isolated steel box 
coated with fusion bounded 100µm epoxy, 
which is attached to the activation module. 
The detection and activation panel detects 
fires from rise of heat detected by the rise of 
heat detectors attached on the wiring. 
  
 

pipes of the activation module and the spacer 
module which is connected on the left side of 
the activation  module.  
 
Performance of the detection and activation 
panel in case of fire: 
 
1) 
One rise of heat detector senses a 
temperature increase, which is larger than the 
pre-set activation value: D&A Panel activates 
alarm switch (breaks the circuit) 
 
2) 
Two rise of heat detectors in the same 
protection zone sense a temperature 
increase, which is larger than the pre-set 
activation value. D&A Panel automatically 
provides signal to the D&A Panels on the 
neighbour activation modules to activate the 
solenoid valves, which controls the activation 
of the control valves controlling the water 
access to the nozzle pipes. 
D&A Panels automatically activate the 
solenoid valves controlling the water access 
to the three fire zones. 
For a safety: The activation of control valves 
are monitored on the control valves.  
If fault on solenoid valve causes a control 
valve  not to trip within a time delay of  10 
sec. after the activation signal of the panel, 
the panels will automatically activate the built 
in SUFA valve to trip the control valve. The 
panel records the accident in its memory. 
 
The D&A Panel has a built in outlet for test of 
system activation. To test system activation: 
 

- A test switch is connected to the test 
outlet of the panel. (The switch may 
be permanently installed).  

- When the test switch is activated the 
panel automatically activate the 
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system as if two rise of heat detectors 
in the same fire zone had detected a 
fire in the tunnel. 

- The system is re-set by re-activating 
the switch to close the solenoid valves. 
When a solenoid valve closes, the 
control valves do also automatically 
close. 

- Option: Panels for buss control of 
activation and monitoring of individual 
panels and electric circuits. 

 
The D&A Panels have automatic monitoring of 
all circuits in the panels and of circuits which 
are connected to the panels. The monitoring 
circuits are connected to a false switch, which 
automatically trips should an electric fault be 
observed on: 
 

- Rise of heat detectors 
- Activation circuits. 
- Panel circuits. 
- Power supply. 
- Option: Panel for remote addressable 

monitoring of individual panels. 
The D&A panels includes 24hour power back-
up. 
 
   
 
 
 
 
Fire detection and activation system. 
 
Each local detection and activation panel has 
battery back-up for 24 hours in case of power 
failure. The panels automatically monitor all 
electric circuits involved in the detection of 
fires and activation of the system and each 
panel has a fault switch connection, which 
activates if electric circuit faults are found, if 
the stop valve is closed, or a fire is detected. 

The local detection and activation panels do 
automatically activate the water mist spray 
system of the protection zone where a fire is 
detected, and its two neighbour protection 
zones. 
 
As an option the panels are connected to bus 
system for addressable alarms, and system 
activation. 
 
The fire detection and activation panels and 
connection boxes are all installed in epoxy 
coated steel boxes to protect the electrical 
circuits from the harsh tunnel atmosphere 
and against heat of a fire. 
 
The setting of rise of heat activation 
parameter, and the setting of maximum 
temperature for activation of the water mist 
system are factory set to the requirements of 
the customer. The activation values may be 
controlled and adjusted on site using a 
computer interface to the panels. 
 
 
Water Supply Skid: 
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Skid frame: 
The water supply skid is supplied as one unit 
in a painted steel frame with the AFFF agent 
reservoir being a 1m³ plastic tank positioned 
next to or on top of the water supply skid. 
Floor space for skid: 1,2m x 1,2m 
Service space in front of the skid: 1m 
 
AFFF agent tank: 
The agent tank is a 1m³ plastic tank with a 
level control, which are connected to alarm 
panel of the water supply skid. 
Floor space when not positioned on top of the 
water supply skid frame: 1m x 1,2m  
 
Redundancy pump system:  
The water supply skid has full redundancy on 
electric water pump, AFFF agent pump, 
pressure maintaining pump, and on the  
 
 
 
 
 

pressure control system controlling of the 
activation of the pumps. 
 
Pump capacity:  
The water supply skid has the capacity to 
deliver 36m³/hour of water with 1% AFFF 
enhancement at 16 bar, with positive inlet 
pressure to the pumps. 
(As option the system has without pump 
redundancy a pump capacity of 73m³/hour of 
water with 1% AFFF enhancement at 16 bar, 
with positive inlet pressure to the pumps. 
  
Control systems: 
The water supply skid includes pump control 
system, and alarm panel with alarm switch 
for: 

- electrical circuit faults. 
- loss of system pressure. 
- low agent level in agent tank. 
- system activation. 
- Not fully open valve position on outlet 

port. 
- Open test valve. 
- Open fire brigade connections. 
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Additional features:    
The water supply skid includes: 
3”strainer on the inlet port. 
3” Non return valve on inlet port. 
3” Monitored water connection for fire 
brigade on inlet and outlet. 
2½” Monitored stop valve on outlet port. 
3” Monitored test outlet valve. (Option: flow 
meter on test valve outlet) 
Pressure gages on inlet and outlet ports and 
pressure gauges on AFFF pump outlets. 
 
Connections:    
Connection to water reservoir:  
2” - 5” flanged connection. 
 
Connection to tunnel system:  
2” - 5” flanged connection 
 
Connection for fire brigade:  
2” - 5” flanged connection   
 
Connection to alarm panel: 
Switch connection NC (10 Amp max. 230V )  
 
Connection to pumps:   
3 face/ 380-415D/690 Y / 50HZ      
 


