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NOTICE INVITING E-TENDER FOR THE PURCHASE OF DISASTER 
SIMULATING VEHICLE 

 

No.A3/5525/2016/F&B 

The Department of Factories and Boilers Invites E-tender from reputed and experienced firms 
for the purchase of Disaster Simulating Vehicle.  This part includes the technical and Pre-
Qualification bid only. 

For submitting E-tender please log on to www.etenders.kerala.gov.in 

LAST DATE OF APPLICATION –16-12-2016  2 PM 

Tender for detailed design and validation, material procurement, supply, installation, testing, 
commissioning and operation training of personnel for Containerized LPG based Fire simulation and 
Toxic Gas leak simulation system on mobile platform (trailer truck mounted). 

GENERAL SCOPE OF WORK  

The Fire / toxic gas leak Training system design and installation shall comply with Indian / International 
Standard wherever applicable and compliance documents should be provided. The entire process from 
material procurement to final testing shall be subjected to Third Party Inspection and certification. All 
electrical fittings inside the simulator shall confirm IP66. 



 

 

The following mock ups are to be provided on “Disaster Simulating Vehicle” 

 

(a). Fire Safety Scenario (Industrial / Domestic) 

Mock up with an LPG gas Stove and cylinder, electrical appliances, Utensils, etc. The 
room should have atleast one access door to the outside, and at least a window which 
shall be above the level at which the gas stove is placed. All installations shall be in an 
ergonomic manner. The scenario required would be 

 

1. LPG leakage from a gas cylinder. 

2. Smoke scenario form an electric appliances which escalates as a fire. 

 

The intent is to train on how to handle a leaking LPG cylinder / electric fire and how to 
address such situations. 

 

(b). Fire and Toxic Gas Scenario (Industrial / Domestic) 

 

The mock up should consist of a room with an access door and at least two windows with 
shades. 

 

A cot, shelf with clothes, table with books, chair, table top lamp, trash can, etc are to be 
included. 

 

The scenario required would be 

 

- Smoke and Fire scenario from an electrical fitting (power socket).  

- Toxic Gas fumes from an external source (Industrial Accident, Terrorist activity) 
 

The intent is to train on how to handle electric fire and toxic gas fumes and how to 
address such situations. In the case of Toxic Gas fumes, training is also intended on how 
to survive till help arrives / maximum time within the room through various means. 
Further, escape from a fire which has spread to most parts of the room is also to be 



stimulated, with smoke, heated objects and doors. An adult dummy should also be 
included to simulate, evacuation of a disabled / bed ridden person. 

(c). Combination of Fire and Toxic Gas from a Chemical Spillage 

          The mock up should consist of an Electric Breaker panel and a chemical drum prop. 

          The Scenario would be 

1. Smoke and Fire scenario from an electric short circuit.  

2. A chemical spillage 
 

The intent is to train on how to handle electric fire and toxic gas / chemical fumes and 
how to address such situations (combinations) in an industrial setup. 

 

Other props for training on Lock out/ tag out of electrical switches, valves, etc. should also 
be provided. Prop should also be provided for training on leak arresting on ruptured 
pipelines, valves, etc. in a challenging environment. 

Provision is also to be provided for training on enclosed space entry through roof hatch 
and manhole on side wall. 

The training system should consist of  

1. Hot Fire Simulator with 3 Indoor Fires 
 

2. Control Panel 
 

3. Smoke Simulator 
 

4. Toxic Gas leak simulator (within the permissible levels) 
 

5. Fire Hydrant System. 
 

6. Normal Ventilation system 
 

7. Power (Emergency) ventilation system. 
 

 
 



HOT FIRE SIMULATOR 

The simulation system will be meant for training the general public and factory workers on fire 
fighting and its various methods and precautions to be taken. LPG is to be used as the fuel for 
creating the fire. 

The training fires shall respond to water application. The complete system will be capable of 
providing following requirements: 

1. Generate flame appearance in height, colour, density and temperature similar to that of 
furniture and facility fires. 

 

2. Operate in either full or partial engulfment modes to simulate varying incidents, and quantity 
of fire. 

 

3. Realistically respond under computer control, to either single or multiple extinguishing 
sources for fire fighting from any direction using water as the extinguishing agent. 

 

4. Provide simulated re-flash of predetermined fire scenarios. For the selected scenarios the 
control of the re-flash will be such that the integrated safety features will ensure that the 
possibility of personnel injury is kept to a minimum. 

 

5. Provide a capability to vary the level of difficulty in extinguishing the fires. 
 

6. Allow the operator to select flame spread rates and to change the training scenario 
parameters. 

 

7. Enable the fire to spread and re-flash over the selected active burn area if extinguishment 
procedures are incomplete. 

 

8. Operation of the fire will be possible between temperature ranges of 20°C to +45°C. 
 

The burn rooms shall include means for generation and exhaust of non-toxic, biologically 
degradable training smoke. 

The simulation system shall be equipped with the following fires (This shall however be finalized 
during placement of order). 

Bed Fire: The fire from headboard and mattress area, also generates smoke.  

Flash over Fire: Flash Over fire gives flash over effect for fire adjacent to roof 

Desk Top fire: This fire is simulation of electrical fire 

 

 



MATERIALS 

Materials shall be appropriate for their intended use, and should withstand the training environment, 
which includes heat, snow, thermal shock and the physical forces of extinguishing water application 
during the training. Selected Materials will not produce any harmful toxic effects. 

The fire place mock-up structures shall be fabricated out of weather resistant steel 

Fire generation equipment, subjected to excessive heat or flames, shall use corrosion resistant materials 
that will repeatedly withstand the rapid heating from flames, rapid cooling from applied water and the 
forces of applied extinguishing water. 

The igniting system shall be installed in such a way that expansion caused by sudden changes in 
temperature is completely absorbed leaving no permanent deformation that could compromise the 
correct functioning of these systems over time. The material sheets and the framework will be mounted 
in a ways to allow movement and thus compensate for thermal expansion. 

 FUEL STORAGE AND SUPPLY SYSTEM 

The LPG fuel storage and supply system shall be provided. The provision of detailed design documents for 
this system to support the Clint service in the procurement of the system has to be given. 

Multiple LPG Cylinder (suitable for creating at least 9 fire incidents are to be ensured) bank system can be 
used, installed as per rules and regulations applicable. 

FIRE SCENARIO CONTROL COMPONENTS 

Flame generation 

The complete system made up of the flame-producing components shall be designed, produced and 
installed in conformity with the aforementioned applicable standards. 

Burners, extractors, remote control panels and any other type of equipment to be installed shall be heat 
resistant and waterproof, they will also be positioned so that they cannot be damaged by extinguishing 
action but are still easily accessible for maintenance purposes. 

Flame Height & Signature 

Thermal intensity at the fire scenario should be adjustable form the control panel, and at no instance this 
should exceed the Human Threshold values as per relevant standards.  Sensors should be provided with 
proper interlock facility with fuel regulation system. 

Flame extinguishing control 

Manual and automatic mode of controlling shall be used. The fires shall react in accordance with how the 
trainee applies the extinguishing media. 

Manual method: Using the manual method, the strength of the flames shall be controlled by the 
instructor using the hand-held remote control. The flames shall be deactivated based on the visual 
assessment and judgement of the instructor and initiated by him/her if it is deemed that the 
extinguishing agent has been applied correctly. 



Automatic method: Using the automatic method, the flames shall die down and be deactivated by the 
control system only if the trainee has applied the extinguishing agent for the correct period of time and, 
in some fire points, if the temperature has been reduced / or has increased to pre-set values. 

PILOT FLAME 

Pilot flame shall be interlinked to an electrically operated fail safety control valve which automatically 
closes the flow of LPG if the pilot light goes out. 

The pilot flame shall be hidden from the trainee’s view. 

The flow of LPG to the main flame shall occur after the system has checked and confirmed that the pilot 
light is ignited. 

The display on the computer screen will clearly indicate that the pilot flame is ignited. 

All the components necessary for starting the pilot flame and controlling the gas flow for main flame and 
smoke generation shall be located to ensure reliable operation and that they respond immediately to 
signals from the control system and associated safety systems of a fire scenario. 

1.5 COMBUSTION AIR 

If required the system shall supply to fire place with sufficient air to ensure complete combustion of the 
LPG at the main flame. This activity shall be continuously monitored and any irregularity be detected the 
flames shall be deactivated and an error message shall be sent to the control room. 

1.6 SMOKE GENERATION 

Artificial smoke shall be produced inside the fire room, responsible to reduce visibility throughout the 
entire fire room when required by conditions of training. 

The fluid used for smoke generation shall be neutral, safe, non-polluting and not flammable. It shall not 
produce toxic substances when exposed to heat and will not interfere with safety devices. 

The smoke that is produced shall be capable of obscuring vision from 120cm to 50cm at a height halfway 
between floor and ceiling. 

The container that stores the smoke-producing liquid shall be kept in a location that is easily accessible 
and can be removed in order to refill and complete maintenance. It shall contain sufficient liquid to 
operate for a period of 8 hours of continual use. 

 

1.7 SAFETY SYSTEMS 

Safety conditions shall always be displayed on the screen and implemented via following. 

1.7.1 Emergency stop buttons Gas detection and monitoring 
Emergency shut-down switches shall be provided at the 

i. operator’s station, 
ii. on the pendant controls 
iii. within burn compartment near door  



All switches shall be clearly visible and guarded against accidental activation. Pushing any switch shall 
immediately shut off L P G flow to the simulator and stop smoke generation and shall result in an 
Emergency Shut-down audible warning. During this the ventilation, measurement and monitoring 
systems must remain operational. The ventilation system and emmergency lighting shall switch on 
automatically. 

 

After resetting the emergency shutdown switch, within 30 seconds the simulator shall again be available 
for operation, providing that the emergency situation within the simulator, as confirmed by pre 
diagnostic checks by control system. e.g. LEL or High Temperature within a burn room, has been rectified 
and it is considered safe to restart the simulator. The operation system shall display relevant messages 
on the screen. 

Manual emergency shutdown shall be independent of computer operation. 

Gas detection and monitoring 

At least two number of gas sensors for detecting unburned gas / toxic gas in the compartment should be 
installed in suitable locations. The ventilation system must switch on, at the latest, when 15% of the LEL 
(lower explosive limit) is reached, and all gas supply system shall be turned off when 35% of the LEL is 
reached and relevent message shall appear on the screen with audible alarm in control room. The gas 
sensors must be redundantly switched. 

Ventilation will increase its capacity and quickly reach its maximum until the gas concentration level is 
returned to normal levels. The ventilation system shall conform to the relevant standards. 

The monitoring system shall be designed so that it can be periodically tested. 

Temperature monitoring 

Suitable number of temperature sensors (at least two) should be installed in suitable locations in the fire 
compartment rooms. 

To protect persons, the temperature away from the origin of the fire should be limited to a maximum of 
250°C at a height of 1 meter. The temperature can be limited, for example, by switching on the 
ventilation system to the maximum, error massage shall be triggered in control panel. Gas supply 
reduction and/or forced shutoff shall happen if temperature at the ceiling is more than 650 degree C. 

The temperature sensors must be redundantly switched. 

1.7.4 Ventilation control 
It must be possible to ventilate the training rooms and to extract air from them. Before the fire plases are 
put into operation, combustible gas residues must be removed by purging with air. For emergencies, a 
mechanical ventilation and extraction system should be provided allowing for complete exchange of the 
air in the rooms within 120 seconds. For this purpose, and to permit rapid temperature reduction, the air 
exchange rate for each training room should generally be 80 changes per hour. 

The control system shall always confirm that the ventilation system is operating correctly. 

If the ventilation system stops working correctly, the entire system shall be prevented from operating and 
blocked until the system is restarted. The relevant error message shall be sent to the control station 
monitor. 



1.7.5 Emergency Lighting 
All internal areas of the fire room shall be supplied with an emergency lighting system that can support 
the special environmental conditions that are created during fire training. These lights shall be supplied 
with batteries as a back up system and will be positioned so as to aid emergency evacuation from the 
room and burn rooms. This emergency lighting system shall automatically start, providing full 
illumination, in the event of the following emergency situations: 

• Gas alarm 
• Temperature alarm 
• E-Stop activation 
• Manual activation 
FIRE SCNERIOS 

1.8.1 Bed Fire 

The bed fireplace shall simulate the conditions encountered in a bedroom fire. 

1.8.2 Flashover 

Flashover effect shall be simulated in living room fire Flashover is generally caused by a door being 
opened, thereby increasing the supply of oxygen. 

1.8.3 Desktop Fire 

The Desktop fire shall represent a typical fire of a small computer inside a house. 

TOXIC GAS LEAK 

This shall simulate leak of toxic gases like Ammonia, Chlorine, Titanium Tetra Chloride and Hydrogen 
Chloride vapors.  The system should be capable of training the Public on Precaution sto be taken in such 
an environment. There should also be industrial propos to train employees on leak arresting in such 
challenging situations. 

CONTROL ROOM 

Control room shall house computer/PLC based control and monitoring system for fire simulator. 

The complete fire simulation /  toxic gas leak system will be managed by a computerised 
system. This system will use equipment based on Microsoft Windows technology to control 
operating procedures, safety systems, filing and diagnostics. 

Colour monitors with menu interfaces will be used with easily recognisable icons in order to guide 
the user quickly through the different Programme settings. The control system will be 
programmed with the training place features to provide realistic simulation. 

The simulation will also be able to be controlled by an instructor using a hand-held pendant 
positioned near to each training location. 

The complete system is protected from radio frequencies that may cause interference with 
the radio communication systems within the fire brigade and/or any other services. 



FIRE POINT PARAMETERS 

Flame strength and extinction control will be adjustable at the fire places. 

The user will be able to select parameters to define the fire simulation. These parameters 
are intended as those variables that have an impact on how the computerised system 
generates the flames and/or how it makes them react to the application of the 
extinguishing agent. 

The following variable parameters will be selectable and programmable: 

Active Zones Defines the location(s) where flames will appear 

Start Points Defines the location(s) where flames will start 

Re-flash Zones Defines  the  location(s)  where  re-flash  can  be 

 programmed 

Initial Spread Rate Parameter Defines how fast the flames can spread from  a 

 start  point  to  the  full  selected  engulfment  once 

 flame presence has been confirmed at each fire 

 zone. 

Extinguishment Difficulty Parameter Defines how difficult the fire will be to extinguish. 

  

Agent Type Parameter Defines   type   of   extinguishing   agent   to   be 

 simulated  for  the  scenario.  This  parameter  will 

 determines   how   a   fire   will   reacts   when 

 extinguishing media/water is applied. 

Re-spread Rate Parameter Defines how fast flames will re-spread after initial 

 suppression. 

Re-spread Delay Parameter 

Defines the time delay interval between cessation 

of extinguishing media application and re-spread 

 of a fire. 

 

 

 

 

 



Re-flash Mode Defines  if  the  fire  can  re-flash  (reignite)  if  all 

 zones are not Extinguished correctly 

Re-flash Enable Window Defines  a  time  available  for  the  operator  to 

 activate Re-flash fire zones. 

Advanced Parameter: Defines if the Wall of Flame mode is active and 

 the direction in which the effect is visible. 

Multiple fire scenario: Defines  a sequence  of  different fire  places  and 

 how they might be linked (Chain effect). 

Extinguishing time: Defines  the  amount  of  time  the  extinguishing 

 agent  will  be  detected  by  the  system  until  the 

 flames are extinguished by the system. 

Flame strength: Defines the heat-producing capacity given out by 

 the  fire  point  according  to  specific  programmed 

 parameters; either small - medium - high or from 

 0 - 100 %. 

Cooling period: Cooling period (Soak time) after the fire has been 

 put out. 

Re-ignition time: Period of fire re-ignition caused by poor cooling. 

Smoke emission w/o flames: Period of smoke emission without flames. 

 

Other requirements 

1. All installations / accessories shall be interactive type.  

2. CC cameras shall be provided for recording all procedures, so as to evaluate 
and discuss the training. CC cameras shall have a minimum resolution of 2 MP. 



3. All accessories and fittings shall confirm to relevant IS codes.  

4. Emergency power shut down switches should be provided at all vantage 
points within the trailer and at least at two points on the outside.  

5. The trailer shall be a semi type confirming to ARAI specifications and 
other codes applicable in India. The haulage tractor for the same shall be 
of Indian make and is also included in the scope of supply.  

6. Access to the trailer shall also cater to the needs of the differently abled 
and Children.  

 

7. 3 years warranty and, after-warranty repair and maintenance contract for 
further three years at a negotiated rate not exceeding 10% of the total 
cost.. 

 

 

The bidders should have the necessary portal enrolment with own Digital Signature 
Certificate.  For submitting quotations please log on to www.etenders.kerala.gov.in 

 

 

                                                                                                 Sd/- 

      DIRECTOR OF FACTORIES & BOILERS





 


