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Brief on fire 

• Essentially Fire requires three ingredients: 
 

– Fuel (combustible material) 

– Oxygen 

– Activation energy/ 

    Flame source (Heat) 

 

 

• Absence of any of these will not result fire  
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Possible sources of fire in coaches 

• Coal fire/lighted stove carried by unauthorized vendors 

• Throwing lighted cigarette/Beedi/Match sticks by 
passengers 

• Insertion behind ceiling panels, electrical junction boxes 
etc. the discarded waste and combustible materials by 
travelling passengers 

• Illegal carriage of inflammable goods by passengers 

• Spilling of alcoholic drinks inside coach 

• Misuse/ overloading of Electrical Equipments … 
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Possible sources of fire in coaches 

• Miscreant activities and vandalism 

• Throwing of packing waste on floor 

• Unsafe cooking in pantry car 

• DG set in Power Cars and spillage of Oil 

• Locomotive fires  

• Heavy brake binding/hot axles 
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Peculiarity of fire in trains  

• Fire grows very fast 

• Propagation is very fast 

• Results in suffocation  

• Affects visibility 

• Limited escape routes for exit 

• No relief from out side 

• Hardly any time for rescue 

• Passengers are caught un-aware at wee-
hours 
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Strategy for fire safety in coaches 

1. Prevent  initiation of fire 
• Prevention of possible fire sources 
• Use of Fire retardant material  
• Onboard staff to be vigilant during wee hours 

 
2. Quick Detection of fire 

• Smoke/Fire detectors with alarm system along with 
automatic braking  
 

3.    Quick and safe evacuation  
• Escape routes to be provided through vestibules and 

after ACP/brake through doors 
• Escape routes should be clearly visible and unobstructed 
• Toxic fumes and smoke from coach furnishing material 

should be as low as possible 
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Strategy for fire safety  in coaches …….Contd 

4. Prevent Propagation of fire 
• Provision of fire extinguishers 
• Fire Barriers & Fire proof coach ends 
• Wireless Communication - passengers, guard, station 

 

5.  Awareness among the passengers 
•  Awareness in passengers through Clearly visible Notices 
• Easy to read and understand Pictorial to the extent possible 
• Briefing  about ‘Fire Safety Measures’ like use of emergency 

windows, fire extinguishers etc. & alarm chain pulling thru 
PA system 

• Electronic media 
• PA System in trains/stations 

 

6.   Awareness and training of fire fighting to: 
• All on board staff 
• Staffs who are directly/indirectly involved in train operation 
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List of furnishing items 

• Seat Covering 
⁻ Vinyl coated upholstery 

fabric 
⁻ Fire retardant 

Upholstery cloth 
 

• Seat cushions 
⁻ Densified  Thermal 

Bonded Polyester 
Blocks (DTBPB) 

 

• Flooring 
⁻ PVC Flooring 
⁻ Wood-based 

impregnated 
compressed laminates 
(Compreg) 
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• Side wall paneling 

‾ Decorative thermosetting 
synthetic resin bonded 
laminated sheets (L P sheets) 

‾ Pre-laminated shaded 
compreg 

‾ FRP  windows  
 

• Curtains 

⁻ Fire retardant Curtain 
 

• Roof ceiling 

‾ NFTC roof ceiling 
 

•  Vestibule - UIC type Elastomer 
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Fire retardancy of furnishing items 

The coach furnishing material should have properties of: 

• Less ignitability 

• Delay/retard/stop propagation of fire so as to increase 
evacuation time and to start fire fighting operations 

• Toxicity of released fumes/gases should be as less as 
possible.  

• On burning it should release least fumes/smoke/gases so 
that visibility is least affected 

• On burning, it shall not melt & drop and should form a 
carbonaceous char 

• The furnishing materials in coach end area should be able to 
withstand the elevated temperature to avoid propagation of 
fire from one coach to another coach.  
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Fire retardancy norms  
 

Only flammability test was specified till  2004 

 

– Other properties concerning Fire, Smoke & Toxicity were not 
specified   i.e.  

• Visibility due to smoke  

• Limiting Oxygen Index  

• Toxicity  

 

• Further in consultation with M/s SNCF in 2004, FST properties of all the 
furnishing materials were streamlined as per UIC norms and 
specifications for various furnishing items were developed in 2007-08 
and circulated to PU & Rlys for implementation. 
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FST properties 

• Resistance to spread of flame 

 material burns slowly, takes longer time & property of self 
extinguishing  when the fire source is removed 

 

• Visibility due to smoke 

 The deterioration in visibility due to smoke, measured by 
passing light of known intensity –100 Lux. Criteria is density of 
smoke and the total opacity 

 

• Limiting oxygen index 

 Defined as percentage of oxygen in air required to maintain 
fire propagation in test specimen 

 

• Toxicity 

 In order to minimize suffocation, all furnishing items have 
been mandated with “Toxicity” less than 1 
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 Resistance to spread of flame 

• To ensure that the material burns slowly, takes 
longer time & property of self extinguish when the 
fire source is removed 

• Observations during the test, 
– Length of time of continued burning or glowing after 

extinction/removal of flame in 2 seconds, 2 to 10 seconds and more 
than 10 seconds 

– Fire damaged surface area in cm2  

– Release of burning drops or particles 

– Whether specimen burn through to upper surface or not 

• Presently min. Class A is adopted 
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Fire stages 

• 5 stages of fire 

– Ignition 

– Growth 

– Flashover or 
back-draft 

– Fully developed 
fire 

– decline  

 

Fire retardant material delay Flashover- facilitate egress 
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Visibility due to smoke 

• The deterioration in visibility due to smoke is measured by passing 
light of known intensity –100 Lux. Criteria is density of smoke and the 
total opacity as per the following table: 

 

  

 

 

 
 

 

• Important for évacuation of passengers 
 

• The adopted value is Minimum Class A when tested as per Appendix-
15 of UIC: 564-2 OR 

 

 

T (lx min) E4>50 20 < E4> 50 E4<20 

T>300 A B B 

150 < T < 300 B B C 

T < 150 C C C 
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Visibility due to smoke 

• The deterioration in visibility due to smoke is measured by passing 
light of known intensity –100 Lux. Criteria is density of smoke and the 
total opacity as per the following table: 

 

  

 

 

 
 

 

• Important for évacuation of passengers 
 

• The adopted value is Minimum Class A when tested as per Appendix-
15 of UIC: 564-2 OR 

 

However passenger’s belongings can generate a lot of smoke and 
Railways have no control over these items 

 

T (lx min) E4>50 20 < E4> 50 E4<20 

T>300 A B B 

150 < T , 300 B B C 

T < 150 C C C 
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Model representation of results to determine 
deterioration visibility of due to smoke: 

 

 E 
(Lux) 

t (seconds) 

1st Test 2nd Test 3rd Test Arithmatic 
Mean 

100 
90 
80 
70 

0 0 0 0 
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Limiting oxygen index 

• Defined as percentage of oxygen in air required to 
maintain fire propagation in test specimen. The value of 
index ((Oxygen/(Oxygen + Nitrogen) x 100)) shall be noted 
where the specimen ignites.  Higher the value, better the 
material 

• Minimum requirement is 35 which is equivalent to Class – 
A of Appendix – 7 of UIC – 564 –2 OR 

• Incidentally, usual oxygen available in air is 21% 

• The adopted value for all furnishing materials is Minimum 
35 when tested as per IS: 13501 
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Toxicity 
• In order to minimize suffocation, all furnishing items have 

been mandated with “Toxicity” less than 1. 

• It will help in safe evacuation of passengers giving a time of 
approximately  25 to 30 minutes. 

• For assessment of the Toxicity, concentration of following 
gases is determined: 

 
 

 

SN Name of the Gas Toxicity concentrations in ppm 

1 Carbon Dioxide (CO2) 100000 

2 Carbon Monoxide (CO) 4000 

3 Hydrogen Fluride (HF) 100 

4 Hydrogen chloride (HCl) 500 

5 Hydrogen Bromide (HBr) 150 

6 Hydrogen Cynide (HCN) 150 

7 Nitrogen Oxide (NO, NO2) 250 

8 Sulphur Dioxide (SO2) 400 

9 Formaldehyde (HCHO) 500 

10 Ammonia (NH3) 750 

11 Acrylonitrile (CH2CHCN) 400 

12 Hydrogen Sulphide (H2S) 750 

13 Phenol (C6H5OH) 250 

14 Phosgene (COCl2) 25 

However belongings of 
passengers like briefcases, 
laptop bag, purses, jackets 
etc. are highly toxic and 
Railways have no control over 
these items. 

S
C
R 

18 



Fire Retardant Properties 

SN Fire Retardant properties Important parameters 

1 
Resistance to spread of 
flame  
(UIC -564-2-OR) 

Surface area burnt and spread  
(Class A: <80 cm2, B: 80 – 200  cm2 for upholstery) 

After glow time 
(Class A:  <2 sec, B:  2 to 10 sec) 

Non-release of burning drops 

2 
Deterioration of visibility 
due to smoke  
(UIC -564-2-OR) 

Light intensity after 4 min  
(Class A: >=50 lux, B: 20 to 50 lux) 

Light volume in first 4 min 
(Class A: >300 lux min, B: 150 to 300 lux min) 

3 Limiting oxygen index 
 (IS: 13501/ IS:13360) 

Min. oxygen % in air required to maintain fire 
propagation on 5 sec exposure to naked flame. 

4 Toxicity 
 (NCD 1409)  

< 1 
 (NCD 1 =  Death with 30 min exposure) 
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Latest Amendment- Inclusion of Heat Release Rate 
 
In April-2015, latest amendments were issued to the 
specification of furnishing items. The value of FST properties 
were improved and the following property has been included: 
 
Heat Release Rate (MARHE i.e. Maximum Average Rate of     
Heat Emission in KW/m2 ) as specified in EN 45545-2:2013  



Fire retardant properties – Limits (As per 
amendments issued in April-15) 

ITEM 

RESISTANCE TO 

SPREAD OF 

FLAME 

DETERIORATION 

OF VISIBILITY 

DUE TO SMOKE 

LIMITING 

OXYGEN 

INDEX 

TOXICITY 

UIC 564 – 2 OR UIC 564 – 2 OR IS:13501 NCD 1409 

LP Sheet A A 35 min. < 1 

UIC Vestibules A A 35 min. < 1 

PVC Flooring A A 35 min. < 1 

Rexine A A 35 min. < 1 

Upholstery Cloth 

DTBPB A A 35 min. < 1 

Curtain Fabric A  A  35 min. < 1 

FRP Products 

Compreg sheets A A 35 min. < 1 

NFTC A A 35 min. < 1 S
C
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ITEM VALUE METHOD OF TEST 

LP Sheet R1(HL3)  ISO 5660-1: 50 KW/m2  

UIC Vestibules R1(HL3)  ISO 5660-1: 50 KW/m2  

PVC Flooring R1(HL3)  ISO 5660-1: 50 KW/m2  

Rexine R21(HL3) ISO 5660-1: 25 KW/m2 

Upholstery Cloth 

DTBPB R20(HL3)  ISO 5660-1: 25 KW/m2  

Curtain Fabric R1(HL3)  ISO 5660-1: 50 KW/m2  

FRP Products 

Compreg sheets R1(HL3)  ISO 5660-1: 50 KW/m2  

NFTC R1(HL3)  ISO 5660-1: 50 KW/m2  

HEAT RELEASE RATE 
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Test for Heat release rate (HRR) shall be a type test and carried out 
on every six month till 01.01.2016. Thereafter it will be part of 
acceptance test.  
 
The firm should have in-house testing facilities as per ISO 5660-1 
for conducting test for Heat release rate (HRR) w.e.f. 01.01.2016. 
Till such time, firm should arrange testing at reputed laboratory as 
decided between IR/Inspecting Authority and  manufacturer. The 
cost of testing will be borne by the manufacturer.  

HEAT RELEASE RATE 



Fire Retardant  Materials In use  
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S.

No 

Description of item Specification No. Date of receipt of  

Specification 

Date implemented 

1 LP sheet C-K514 

Corrigendum 1 

Amendment No.4 

December 2005 

(Reaffirmed Jan'06) 

  

September 2006 

2 UIC type Vestibule RDSO/2007/CG-05 

Corrigendum 1 

Amendment No.2 

June 2007 March 2008 

3 PVC flooring C-K604 (Amend.1) 

CG-12 (Rev.1) 

April 2006 

December 2006 

(Reaffirmed August 2008) 

July 2006 

March 2007 

4 Rexine RDSO/2006/CG-16 

RDSO/2008/CG-07 

Amendment 1 

December 2006 

August 2008 

March 2007 

August 2008  

5 Upholstery cloth C-9901 (Rev.2) 

Amendment 1 

February 2005 February 2005 

6 DTBP C-K607(Rev.1) April 2006 

(Reaffirmed June 2011) 

October 2006 

7 Curtain Fabric C-9911 (Rev.3) 

Amendment 3 

February 2005 

(reaffirmed 2014) 

March 2005 

8 NFTC C-K511 

Amendment 2 

October 2005 November 2005 

9 Wood based impregnated 

compressed laminates 

(ompreg) 

C-9407 (Rev.3) October 2004 

(reaffirmed  Feb'2007) 

October 2004 

10 FRP products RDSO/2007/CG-01 April 2007 May 2008 



Fire Retardant Material – Compliance  

  
ITEM SCR HOLDING FULLY PROVIDED PARTIALLY PROVIDED 

LP Sheet 4355 2374 1981      (to an extent of 60%) 

UIC Vestibules 2493 2120 
Balance coaches will be provided in 
one year 

PVC Flooring 4355 4355 complete 

Rexine 4301 4014 287       (to an extent of 80%) 

Upholstery Cloth 54 54 complete 

DTBPB 4355 3649 706       (to an extent of 80%) 

Curtain Fabric 644 644 complete 

FRP Products 3711 2936 
All FRP windows are fire retardant. 
Others are Aluminum windows. 

Compreg 4355 3214 1141     (to an extent of 60%) 

NFTC 3822 3822 complete 
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Fire Prevention 

Preventing ingress of foreign material in 
FDBs 

Preventing  entry of foreign material in roof 
ventilators 

Preventing  ingress of water in coach 

Maintaining LPG installation in coach 
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Prevent ingress of foreign combustible 
material 

Modified fuse distribution board covers to prevent insertion of 
Beedi Cigarette, sachets, etc., by passengers in non AC coaches 
 

Unmodified FDB cover Modified FDB cover 
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Prevent ingress of combustible material 

• Modification to the ventilator 

• Stainless steel wire mesh in 

ventilator prevents insertion of 

papers, gutka packs, beedi stubs 

and cigarettes 
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Prevent ingress of foreign material 

• Shower test to detect 
Roof leakage   

• Done during POH of 
coaches 

• Detection  

– 6  in 2012 

– 17 in 2013 

  (Approx. 1%) 
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Fire Fighting and Evacuation 

Fire safety instructions 

Fire extinguishers  

Alarm chain apparatus  

Emergency Windows 

Modification to main door                                   
(Removal of bottom latch from doors)  
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Fire Safety Instructions   

Unified notice for fire prevention 
and safety ( RDSO SK 3028)  is 
provided in diagonally opposite 
doors in all coaches as per RDSO 
SK-3032 
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Fire Extinguisher - Scale and location 

TYPE Drg.no. Location at 

Pantry car ICF DRG WCB - 6-4-122 
2   - outside store room  
2   -  corridor/outside store.  

Composite AC  WGFSCWAC7-6-4-701 
2   in attendant’s compartment 
 

AC Chair car WGSCZAC5-6-4-501 
2   on partition wall in front of seat   
no.2 

First AC WGFAC8-6-4-801 2   in attendants compartment 

AC 2 Tier WGSCWAC7-6-4-701 2   in linen room 

AC 3 Tier AE64130 Alt-b 2   near attendant's seat 

S
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To prevent propagation of fire, ‘Fire extinguishers’ are provided in coaches 
where railway personnel are available  
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Better Fire Extinguishers 

• Various make Fire extinguishers with 
variable pitch (147 mm to  234mm) 

holding brackets results in its improper 
placing in coach 

• Being switched over from Portable fire 
extinguishers dry powder (cartridge 

type)  of 5Kg  to Stored pressure ABC 
type DCP fire extinguishers of 6 Kg  

• Procurement to revised description has 
been started with effect from 

May.2013 
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Maintenance of Alarm chain Apparatus 

• Alarm chain pull force 
kept within  6 to 10 kgf. 

• Witnessed by NTXR 
during POH 

• Verified during ‘A’ 
schedule in depots  
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Emergency Windows - Type 

• All coaches provided with 
emergency window exit 

 

• Graphic instructions provided in 
coach for guidance 

 

• Location in coach, indicated with  
fluorescent signage 

 

Emergency window AC 

Emergency window  Non-AC 
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• Displaying of stickers requesting the passengers  not to 
carry inflammable items as a part of their luggage 

Instructions to Passengers  
Existing Fire prevention Measures 
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Emergency Windows - Scale & Location 

Coach Type Nos Location Reference 

GS /CN/CZ 4 3rd  &  7th Window from Door Way in 
staggered manner 

GS5-5-4-501, SCN7-5-
4-701, SDC5-5-4-501 

SLR 2  3rd window from doorway 

SLRD 4 middle window of  compartment for Physically 
handicap   and  general compartment 

FAC 2 3rd window from the either door on aisle. WGFAC8-5-4-801 

FACCW 3 4th window from door in Ist AC portion, 
1st   coupe & 3rd Side Berth 

WGFSCWAC7-5-4-701 

ACCW 2 3rd  & 6th bay on diagonally opposite side. WGSCWAC8-5-4-801 

ACCN 4 2  each in 3rd & 6th bay 

ACCZ/ACCZJ 2 Between 5th & 6th Row -diagonally opposite WGSCZAC9-5-4-901 
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To enable safe escape of passengers from a fire affected coach, provision of 
emergency windows have been provided  as under: 
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Emergency Windows – Identification signs  

Graphic instructions in coaches  for 
passenger guidance 

 

Location in coach indicated 
with  fluorescent signage 
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Emergency windows - Use 

Height of Emergency window from Track level 

Height 
is 7 
feet 
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Provision Of Hammer in AC coaches 

S
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Modification to Main door  

• Bottom latch removed 
to facilitate opening of 
door in a panic 
situation 

 

• Opening direction of 
handle indicated in 
coaches 
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Fire Safety in pantry cars 

• Centralized gas pipe line system 

• Keeping Fire Extinguishers with manager 

• Annual maintenance contract for maintenance of 
gas pipe line system 

• Daily certification of gas pipe line jointly signed 
by contractor, pantry car manager and C&W 
supervisor 

• Training of pantry car staff in fire fighting 
S
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Securing of Gas cylinders in pantry car 

Clamps provided to secure Gas cylinders. 
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Pressure Gauge and Flash back arrester in 
gas pipe line system. 

Safety Precautions in Pantry cars 

S
C
R 

44 



Daily certification of  Gas pipe line system 
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• A JPO no 04/2011 for maintenance safety 
in Pantry cars has been issued by 
CCM(C&PS), CRSE and CESE 

• List of Do’s and Don’ts for Pantry cars 
circulated to all divisions 

• The Equipment in Pantry car is 
standardized 

 

Safety Precautions in Pantry cars 
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• Securing of gas cylinders in gas room 

• working of gas regulators, flame arrestors and pressure gauges 

• Availability of gas manifold 

• Whether the main doors are free to be opened 

• Four fire extinguishers are at nominated places 

• Due dates of Fire extinguishers for testing and Refilling 

• Gas pipe line testing Certificate 

• Securing of gas stoves / burners to prevent dislocation while train 
is on run 

• Pantry car staff are conversant with fire extinguishers operation 

• Working of emergency windows 

 

Safety Precautions in Pantry cars 
A check list has been made for improving safety in Pantry cars 
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Non-fire retardant material 

• Paint – interior & exterior 

• PU ladders 

• Nylon magazine bags / bottle holders 

 

• Bed rolls / linen 

• Luggage of passengers –belongings & 
bags 
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Diesel Locomotives & DMUs 

49 



Engine 
room 

Generator 
room 

Compressor 
room 

Roof mounted 
grids 

Traction 
Motor cables 

Battery 
box 

Elec. Control system 
in Drivers cab 

Radiator room 

Diesel locomotives 

Under truck 
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Mechanical areas 

• Arresting leakages: 

– Exhaust manifold 

– Fuel pipe line  & joints / fuel injection system 

– Lube oil pipelines & joints 

• Thermal insulation to exhaust gas manifold 

• Optimised working of compressor  :  cut-in & cut-out 

• Thermal insulation to compressor high pressure pipe line 

• Radiator room – no leakage of oil, RTTM bearing working, 
drain holes cleaning 

• Under frame – removal of oil soaked dust , brake 
adjustment 
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Electrical areas 

• Generator room – sealing by steel plate partition 

• Condition of carbody filters 

• Connection of control cables on TB 

• Power cable connection 

• Use of fire retardant E-beam cables 

• Checking of IR of wiring/ Equipment 

• Loose Traction Motor Cable Joints in undertruck- 
tightening being ensured 

• Loose connection in roof mounted grids- proper 
tightening and working and blowers being ensured 
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• Over voltage protection (OVP) are being provided on RRUs by 
LGDS during POH. Shed has also planned for procurement of 
OVPs 

• Shed has replaced all old blowers with equal rating blowers 
and kept them working on all DPCs 

• As a safety drive, all DPCs junction boxes have been opened 
and checked. Proper tightness of the cables have been 
ensured and damaged cables have been changed 

• IR values  of all coaches being tested by isolating all circuits 
individually  during Quarterly (3 months) 

 

Fire protection in DMUs 
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Fire protection in DMUs 

• LED Twin Lamp to detect grounding Provided on all 
DPCs 

• Shed started replacing all DC fans with BLDC 
fans. Till date it has been done in 56 DPCs/TCs, 
out of total 104 

• Replacement of 35 Amps Breaker with 16 Amps 

• All individual junction boxes of fans and lights are 
opened every three months to check –Tightness of 
jumpers & Tightness  of fuses and condition 

• Negative breakers on all old coaches have been 
provided 
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• Now, 4 stored pressure type  

fire extinguishers have been 

provided in 700 HP DPCs and 

six nos. in 1400 HP DPCs. 

These are simple to operate & 

are fitted with pressure gauge 

 

 
 

 
 

  
Provision of Stored Pressure type Fire 

Extinguishers in DPCs 

STORED 

PRESSURE 

TYPE 

CARTRIDGE 
TYPE 

• Earlier 4 Cartridge type  DCP fire 

extinguishers were provided in 

DPCs 
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Fire safety measures – Action taken 

• ‘Fire – causes & prevention’ included in training 
module for new recruitees & in refresher course 

• Random testing of FST properties on pre-inspected 
fire retardant material being  introduced 

• Checks for fire safety items in workshops on off POH 
coaches ensured 

• Special drive commenced to ensure compliance of 
fire safety measures 
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Fire safety measures in the offing 
• Fire retardant paint to be developed 

• Fire detection system in coaches 

• Checking of oil/petrol in two wheelers 

• Outer door to be provided with rubber lining to prevent 
door jamming 

• AC compartment door to swing both ways 

• Provision to enable opening of vestibule from wrong 
direction 

• Wooden berths in exit areas to be removed 

• System for removal of smoke to prevent deaths due to 
asphyxiation 

• Lighting of emergency path way with glow sticker 

• Announcement in AC coaches 
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The End 
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