
DISASTER MANAGEMENT 

EQUIPMENT 

& ITS MAINTENANCE 



DISASTER 
 

Literal Meaning in Latin 
 

DIS  +  ASTER  

Bad   Star 

 

When Stars/Planets in the Sky 

are  
 

forming Bad Combination 

Disaster Happens 



DISASTER 
 

 

Once Disaster Happened 
 

Results into 
 

Loss of Life    
 

Loss of Infrastructure 
 

Loss of Support System 



DISASTER 
 

 

Once Disaster Happened (Contd…) 

 
What is to be done? 

 

Rescue of Life 

 

Restoration of System 



DISASTER 
 

 

Disaster Management 
 

Management of Operation 

  

that Involves 
 

Rescue of Life 
 

Restoration of System 



DISASTER MANAGEMENT 

 

Rescue of Life 
 

 

To Prevent  

 

Loss of Life 

 

Loss of Health 



DISASTER MANAGEMENT 
 

 

Restoration of System 
 

To Bring Back Life to Normal  
 

Restore 
 

Infrastructure 

 

Support System 



DISASTER MANAGEMENT 
 

Motto 
 

Fast Response 
 

Speedy and Effective Rescue 
 

Speedy and Effective Restoration 
 

Speedy & Accurate information  

to the Concerned 



DISASTER MANAGEMENT 
 

In Indian Railway 
 

Rescue of life 
 

 

To Take Out the Person from  

 Accident Affected Vehicle 
 

First Hand Treatment of  

 the Injured Person 
 

Sending the Injured Person to Hospital 



DISASTER MANAGEMENT 
 

Restoration of System 
 

To clear the Accident Affected Area 
 

Rerailing of Derailed Rolling Stock 
 

Throwing out of Capsized Rolling 

Stock/ Road Vehicle 
 

Clear out the Debris 
 



DISASTER MANAGEMENT 
 

Restoration of System 
 

Repair of Equipment  
 

To make fit for Running of trains 
 

Track 
 

Overhead Electric Equipment 
 

Signaling Equipment 



DISASTER MANAGEMENT IN RAILWAYS 
 

Rescue of life 
 

Conventional Accident Relief Medical 

Van 
 

Consists of Two Coaches 
 

Auxiliary Van 
 

Medical Van 



NEW DEVELOPMENT 
 

Fast Response 
 

For Sending Conventional ART/ARMV 

Requires Loco 

Takes Considerable Time  

to arrange Loco 

 

To overcome this problem 

Development of  

Self Propelled ART/ARMV 
 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN (SPARMV) 
 

 

Consists of 3 Coaches 

 
Diesel Hydraulic Power Car + Staff Room 

 

Medical Van + AC Operation Theatre 

 

Diesel Hydraulic Power Car + Equipment 

Room 

 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN 
 

 

Equipment Room/Auxiliary Van 
 

To facilitate  
 

To take out the person  
 

From accident affected vehicle 

 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN 
 

Equipment Room/Auxiliary Van 
 

Hydraulic Rescue Device 
 

Various Metal Cutting Equipments 
 

Lighting Equipment 
 

Other Specialized Equipment 
 

Rope Ladder 
 

Tent 
 

Maintained by Mech Engg Deptt 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN 
 

 

Medical Van 

 

To Facilitate 

 

First Hand Treatment of the injured 

 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN 
 

 

Medical Van 

Mini Operation Theatre 

Medicines 

First Aid Equipment 

Dressing 

Sling Arrangement 

Medicines 

Oxygen 

Stretcher 



SELF PROPELLED AUXILIARY RELIEF 

MEDICAL VAN 
 

 Equipment Room/Auxiliary Van 
 

To take out person from  

Accident involved vehicle requires  

Cutting of Coach Body 

Cutting of Window Rod 

With Equipment  

That does not splatter 

During cutting process 
 

Necessitates Cold Cutting Equipment 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Hydraulic Rescue Device 
Cold Cutting Equipment 

Does not generate splatter during cutting 

Consists of 

Petrol Engine Powered Pump 

Hydraulic Cutter 

Hydraulic Spreader 

Spreader & Cutter in Combination 

High Pressure Hose for transmitting Oil 

Rescue Ram 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Hydraulic Rescue Device 
 

Technical Parameter 
Working Pressure – 700 bar (max) 

Spreader  
Spreading Force – 250 KN (min) 

Pulling Force – 40 KN (min) 

Cutter  
Cutting Capacity – 360 KN (min) 

Mild Steel Round Bar 30 mm (min) 

Rescue Ram Single Stage  
Retracted Length – 525 mm (max) 

Extended Length – 750 mm (w/o Extn Piece) 

Force – 135 KN 



Petrol Engine Operated 

Power Pack with Pump 

Hydraulic Cutter in  

Action 



Making of Hole by Drill Machine 

To initiate work of Spreader 

Holes made by Drill Machine 

To facilitate work of Hydraulic 

Spreader  



Hydraulic Spreader inserted 

Into Hole 

Hydraulic Spreader in Action 



Hydraulic Spreader in Action 

Hydraulic Cutter in Action 



Hydraulic Cutter in Action 

Hydraulic Spreader is 

being  

used as Pulling device to  

open jammed door 



Rescue Ram in position to  

Spread the Wall 

Rescue Ram in  Action 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Hydraulic Rescue Device 
 

Maintenance 

 As prescribed by OEM 
 



EQUIPMENT ROOM/AUXILIARY VAN 
Various Metal Cutting Equipment 

 

Hydraulic Rescue Device  
Very Heavy 

Need to work simultaneously  

At different location 
 

Necessitates Availability of  
Other Electric Operated  

Portable Metal Cutting Equipment 

Readily Available in Market  

Make BOSCH HITACHI 
 



EQUIPMENT ROOM/AUXILIARY VAN 
Various Metal Cutting Equipment (Contd..) 

 

Portable Drill Machine to make hole  

to initiate work of Hydraulic Spreader 

Nibbler Machine 

Portable Angle Grinder 

Portable Saber Saw Machine 

Portable Hydraulic Rod Cutter  

Manually Operated 

Portable Saw Machine 



Nibbler Machine 

Portable Drill Machine 



Portable Angle Grinder 

Portable Saber Saw 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Pneumatic Equipment 
 

 

Petrol Engine Powered Air Compressor 

 

Inflatable Air Bag 

 

To be used when very less gap available 



Air Compressor 

Inflatable Air Bag  



Controller 

Inflatable Air Bag in Action 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Lighting Equipment 
 

Generator Set that Generates Electricity 

Petrol Powered Portable 

Light Fittings with Stand 

Cabling Arrangement for these lights 
 

Inflatable Tower Light 
Petrol Engine Powered  

Compressor for Air to inflate Balloon 

Alternator to Generate Electricity  

To light up the Lamp 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Inflatable Tower Light 
 

Consists of  
Inbuilt Gen Set of 1.2KVA Petrol Operated 

Two blowers 

400W metal halide lamp 
 

Procedure 

First to switch on the Gen Set  

Then Blowers to inflate the cloth  

Upto height 4.5 meters  

Switch on the lamp  

Illuminates area 10,000 Sq m. 





Inflatable Tower Light 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Other Specialized Equipment 
 

Breathing Apparatus 
In case to tackle toxic hazard 
 

Water Mist Fire Fighting System 
 

Fire Suit 
 

Life Detector System 
 

Rope Ladder/ Telescopic Ladder 
 

 



Water Mist Fire Fighting Equipment 

Breathing Apparatus 



Life Detector 

Telescopic Ladder 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Speedy and Effective Rescue 
 

Operation Theatre 

Made Air Conditioned in SPARMV 
 

Breathing Apparatus 

To rescue in Toxic Environment 
 

Water Mist Fire Fighting System 

Faster method to extinguish fire 
 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Speedy and Effective Rescue 
 

 

Life Detector System 

 

Plasma Cutting Machine 

 

Under Water Metal Cutting 
 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Breathing Apparatus 
 

A self-contained breathing apparatus  
In extremely toxic chemicals  

And in an oxygen-deficient atmosphere 
 

Consist of  
Bottle (tank or cylinder)  

Carrying assembly 

Gauge  

Safety valve 

Full face piece 
 

Equipped with alarm to warn the wearer  

when air in the tank about 25%  





EQUIPMENT ROOM/AUXILIARY VAN 
 

Water Mist Fire Fighting System 
 

Fast Responder to Fire 
 

Consists of  
 

Fire fighting gun with Stainless Steel Nozzle 
 

Main Vessel made of Aluminum Alloy  

10 ltr. Capacity 
 

One Compressed air cylinder  

minimum rating of 2 ltr x 200 Bar  
 

Hose length 1.3 meters  



Water Mist gets vaporized easily  

 

 

Creates envelope over the burning 

substance 

 

 

Thus cutting the supply of Oxygen 

 

 

Fire get extinguished rapidly 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Life Detector System 
 

Detect and locate victims  
of collapsed buildings and coaches 

 

Converts the entire collapsed structure  
into a large sensitive microphone  

to pinpoint signals from the trapped victims 
 

Sensors of the system convert vibrations  
created by the live victim  

into audible and visual signals 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Life Detector System 
 

 

Utilizes radio waves to detect  

the breathing and movement of survivors 
 

Insertion of antennas into rubble  

Ensures search operations carried out  

without interference caused  

by noise from the surrounding area 







EQUIPMENT ROOM/AUXILIARY VAN 
 

Plasma Cutting Machine 
 

Ideal for cutting stainless steel  

less than 1 inch thick 
 

Oxy-fuel cuts by  

Burning or oxidizing the metal  

limited to steel and other ferrous metals  

that support the oxidizing process 
 

Metals like aluminum and stainless steel  

form an oxide  

making oxy-fuel cutting impossible  
 



EQUIPMENT ROOM/AUXILIARY VAN 
 

Plasma Cutting Machine 
 

Plasma cutting does not rely on oxidation to 

work 

Can cut aluminum and stainless  
 

High velocity jet of ionized gas 

Delivered from a constricting orifice 
 

The high velocity ionized gas 

Conducts electricity from the torch  

to the work piece 
 

The plasma heats melts blows the material 





AUXILIARY RELIEF MEDICAL VAN 
 

Maintenance of Special Equipment 
 

 

Weekly Operation of Each Equipment 
 

 

Guidelines of OEM is to be followed 



AUXILIARY RELIEF MEDICAL VAN 
 

Maintenance of Rolling Stocks 
 

 

Daily Visual Examination of Rolling Stock 
 

 

Other Schedules of Rolling Stock  

as per Standard (A B IOH) 

 



NEW DEVELOPMENT 
 

Self Propelled ART/ARMV 
Diesel Engine  

  Cummins India NTA855R 

 

Hydraulic Transmission 

  Voith Transmission 

 

Auxiliary Generator for Electrical System 
 



NEW DEVELOPMENT 
 

Diesel Engine  

 Cummins India NTA855R 

 6-Cyl Turbocharged Aftercooled 

 Max HP – 430 Max RPM – 2100 

Maintenance 

 A Check – Daily/Weekly 

 B Check – 300 Hrs/6 Months 

 C Check – 1500 Hrs/1 Year 

 1500 Hrs Check 

 D Check – 6000 Hrs/2 Years 



NEW DEVELOPMENT 
 

Hydraulic Transmission 

Voith Transmission 

 Max Power Input – 320 KW 

 Max Input Speed – 1884 RPM 

 Max Output Speed – 2863 RPM 

Weight Dry – 840 Kg 

Oil Capacity – 75 Ltr 



NEW DEVELOPMENT 
 

Voith Transmission 

 

Maintenance 

W1 – 25000 KM/500 Hrs of Driving 

W2 – 300000 KM/5000 Hrs of Driving/ 

  2.5 Years 

H1,H2,H3 – 1.2 Million KM/20000 Hrs 



NEW DEVELOPMENT 
 

Auxiliary Generator for Electrical System 
 



NEW DEVELOPMENT 
 

Safety Features 

 Speedometer with Electronic Memory 

 Twin Beam Headlight 

 Auto Flasher Light 

 Cattleguard 

 Air Brake System 

 

Power Car Wheel Dia  952 – 877 mm 

Trailing Car Wheel Dia  915 – 812 mm 
 



NEW DEVELOPMENT 
 

Bogie of Trailing Car 

 ICF Bogie 

Bogie of Driving Car 

 Powered Bogie 

 Non-powered Bogie 

 

Couplers 

 Schaku between the Coach 

 Screw Coupling at Extreme End 
 



ACCIDENT RELIEF MEDICAL VAN 
 

 

Equipment should be provided as per 

 

Standard List issued by Zonal HQ 



EQUIPMENT LIST IN ARMV 
 

 



EQUIPMENT LIST IN ARMV (Contd..) 
 

 



EQUIPMENT LIST IN ARMV (Contd..) 
 

 



DISASTER MANAGEMENT IN RAILWAY 
 

Restoration of System 
 

Accident Relief Train 
 

Consists of 3 or 4 Coaches 
Staff Van 

Equipment Van 

Generator Van 
 

And 2 or 3 wagons 
BCN Wagon – Track Fittings, Sleepers 

BRN Wagon -  Rails 



ACCIDENT RELIEF TRAIN 
 

 

 

Staff Van  
 

For taking rest of staffs  
 

during movement  
 

to and from accident site 

 

Equipped with Kitchen Facility 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Hydraulic Rerailing Equipment 

Gas Cutting Equipment 

Wooden Wedges 

Chains Slings of various type 

Other Specialized Equipment 
 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Hydraulic Rerailing Equipment 
 

Petrol/Diesel Operated Power Pack with Pump 

Control Stand 

Double Acting Jacks of various capacity 16 Nos. 

High Pressure Hose 

Axle Pusher Jacks 

Roller Carriage for Lateral Movement 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Hydraulic Rerailing Equipment 
 

Bridges for Lateral Movement 4 Nos. 

Pulling Device 

Claw Jacks 

 

Tirfirs & Steel Ropes 
 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Hydraulic Rerailing Equipment 
 

Max. Operating Pressure 

  Lukas  530 Bar 

  MFD  300 Bar 

Engine 

  Petrol Operated - 10 HP 

  Diesel Operated - 10 HP 

Jacks  Double Acting Telescopic 

Low Height & High Height 

  60/120 T  Typical 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Hydraulic Rerailing Equipment 
 

Pump of Two Rows 

  High Pressure Low Pressure 

Hydraulic Hose 3 Nos.  

  From Power Pack to Control Stand 

  High  Low  Return 

Control Stand 

Hydraulic Hose 2 Nos.  

  High for Lifting  Low for Lowering 

Jacks 



Hydraulic Rerailing Equipment in Action 



Pulling Device 

Operation of Claw Jack  

to topple damage rolling stock 



Rerailing on Spread gauge Rail 



ACCIDENT RELIEF TRAIN 
 

Hydraulic Rerailing Equipment 
 

Maintenance 

Weekly 

Monthly/After Every Breakdown 

Quarterly/50 Hrs of Run 

Half Yearly/100 Hrs of Run 

Yearly/300 Hrs of Run 



ACCIDENT RELIEF TRAIN 
 

Equipment Van 
 

Gas Cutting Equipment 
 

Oxy Acetylene Gas Cutting Equipment 



ACCIDENT RELIEF TRAIN 
Equipment Van 

 

Other Specialized Equipment 
 

Rail Skate 
 

Fire Extinguisher 
 

Inflatable Air Bag System of Capacity 120T 
 

Telecommunication Equipment 

Satellite Phone 

Walkie Talkie 

Mega Mike  

To alert person during restoration work  



ACCIDENT RELIEF TRAIN 
 

Speedy and Effective Restoration 
 

Inflatable Air Bags 

To make space to position jacks 
 

Inflatable Tower Light 
 

Rail Skate 

To move Disabled Rolling Stock  

with Bearing Seizure 
 



ACCIDENT RELIEF TRAIN 
 

Inflatable Air Bags 
 

Where putting hydraulic jack is not feasible  

due to space constraint  
 

May be put in the cavity 
 

Rolling stock may be lifted up  

by blowing it  

and making space for putting jacks 
 

Care must be taken for sharp edges  

may damage inflatable air bag.  
 



ACCIDENT RELIEF TRAIN 
 

Inflatable Air Bags (120T Capacity) 
 

Consists of  

Air Compressor Petrol Operated 

Air Bag 

Controller 

High Pressure Hoses 

Air Cylinder 

Gauges 
 

Operates at 8 kg/sq cm 
 





ACCIDENT RELIEF TRAIN 
Rail Skate 
 

Essential for Rolling Stock involved  

In Hot Box  

Journal Breakage  

After Lifting of Wheel by Jacks 

Rail Skate is inserted  

beneath the both wheel  

of disabled pair of wheel 



ACCIDENT RELIEF TRAIN 
Rail Skate 
 

Can move at  

20 kmph on Straight Line 

15 kmph on Curve 

Applicability 

 All Classes of Locomotive 

Reference RDSO Instruction Bulletin 

 MP.IB.VL-01.02.07 (Rev 00) 

 MP.IB.VL-01.05.07 (Rev 00) 

 MP.IB.VL-03.14.10 (Rev 00) 





ACCIDENT RELIEF TRAIN 
 

Generator Van 
 

6 KVA/15 KVA Diesel Generator Set 
 

Portable Petrol Operated Gen Sets 
 

Lighting Fittings with Stands 
 

Inflatable Tower Lights 
 

Store 
 



ACCIDENT RELIEF TRAIN 
 

Speedy and Effective Rescue 
 

Improved Illumination 
 

By Providing  

15 KVA Diesel Generator Sets 

In place of 6 KVA DG Sets 
 

Inflatable Tower Light 

To provide adequate illumination  

At distant location 
 



ACCIDENT RELIEF TRAIN 
 

Speedy & Accurate information to the 

Concerned 
 

Provision of Satellite Phone 

Can work even in absence of Network 
 

Provision of Laptop in ART  



AUXILIARY RELIEF TRAIN 
 

Maintenance of Special Equipment 
 

 

Weekly Operation of Each Equipment 

 

Guidelines of OEM is to be followed 



AUXILIARY RELIEF TRAIN 
 

Maintenance of Rolling Stocks 
 

Daily Visual Examination of Rolling Stock 

 

Other Schedules of Rolling Stock  

as per Standard  

 A B IOH of Coaches 

 ROH of Wagons 

 

POH at 3.5 Years of Coaches 

 

POH Periodicity of Wagons as Standard 



ACCIDENT RELIEF TRAIN 
 

 

Equipment should be provided as per 

 

Standard List issued by Zonal HQ 



EQUIPMENT LIST IN ART 
 



EQUIPMENT LIST IN ART (Contd…) 
 



EQUIPMENT LIST IN ART (Contd…) 
 



EQUIPMENT LIST IN ART (Contd…) 
 



EQUIPMENT LIST IN ART (Contd…) 
 



EQUIPMENT LIST IN ART (Contd..) 
 

 



DISASTER MANAGEMENT IN RAILWAY 
 

Restoration of System 
 

140T Break Down Crane 
 

BD Crane with Match Truck 
 

Two Coaches 
Staff Van 

Equipment Van 
 

And 1 wagon 
BCN Wagon –  Wooden Wedges 

   Slings 



DISASTER MANAGEMENT IN RAILWAY 
 

140T Break Down Crane 
 

BD Crane with Match Truck 
 

Diesel Hydraulic Crane 
 

Cowans  

Gottwald 

 
 

Match Truck for resting of Boom  
 



140T BD CRANE 
 

Diesel Hydraulic Crane 
Main Engine 

 CIL NTA-855 6-Cyl Engine 

Auxiliary Engine  

Kirloskar Engine 2-Cyl Engine 

 To pack up in case Main Engine fail 

Main Hoist 

 140T  Speed Lifting – 4 m/min 

Auxiliary Hoist  

25T  Speed Lifting  -  15 m/min 

 Speed more but less load 

Hydraulic Circuits 



140T BD CRANE 
 

Diesel Hydraulic Crane 
 

Hydraulic Motors 
 

Electrical System  

Operation of Solenoid Valves 

Charge Batteries for Starter 

Lights 

Supply to Safety device 
 

Safe Load Indicator System 
 



140T BD CRANE 
 

Diesel Hydraulic Crane 
 

Propping System 
 

Counterweight System 
 

Air Brake System 



140T BD Crane 

 

2 Crane working 

Simultaneously to lift 

A loco 



Manpower Deployment 

 

During Crane Operation 



140T BD CRANE 
 

Staff Van 

For taking rest of staffs  
 

during movement  
 

to and from accident site 

 

Equipped with Kitchen Facility 



140T BD CRANE 
 

Equipment Van 
 

Lighting Equipment 
Portable Petrol Operated Gen Set 

Light Fittings with Stands 

Inflatable Tower Light 
 

Manually operated Tools 

Gas Cutting Equipment 

Rescue Platform 

Store 



Rescue Platform 

Rescue Platform in Action 



140T BD CRANE 
 

Maintenance 

A - Daily 

B - Monthly/100 Hrs 

C - Quarterly/250 Hrs 

D - Half Yearly/500 Hrs 

E - Yearly/1000 Hrs 

F - 2 Yearly/2000 Hrs 

G - 4 Yearly/4000 Hrs 

POH - 8 Yearly/8000 Hrs 
 



140T BD CRANE 
 

Maintenance of Special Equipment 
 

 

Weekly Operation of Each Equipment 

 

Guidelines of OEM is to be followed 



140T BD CRANE 
 

Maintenance of Rolling Stocks 
 

Daily Visual Examination of Rolling Stock 

 

Other Schedules of Rolling Stock  

as per Standard  

 A B IOH of Coaches 

 ROH of Wagons 

 

POH at 3.5 Years of Coaches 

 

POH Periodicity of Wagons as Standard 



140T BD CRANE 
 

 

Equipment should be provided as per 

 

Standard List issued by Zonal HQ 



140T BD CRANE 
 



140T BD CRANE 
 



140T BD CRANE 
 



140T BD CRANE 
 



140T BD CRANE 
 



140T BD CRANE 
 



140T BD CRANE 
 



CLASSIFICATION OF ARTs 
 

Class-A 
Accident Relief Train with 140T BD Crane 

Equipped with Hydraulic Rerailing Equipment 

Class-B 
Accident Relief Train – Alone 

Equipped with Hydraulic Rerailing Equipment 

Class-C 
Accident Relief Train – Alone  

Not equipped with Hydraulic Rerailing 

Equipment 

Using Manually operated Jacks only 



REFERENCE 
 

CAMTECH Publication on 

 Hand Book  On   

  Rescue & Relief Operation by HRD 

 Hand Book  On  Restoration by  

  Hydraulic Re-railing Equipment 

 Hand Book  On  Restoration by  

  140T Break  Down Cranes  

Eastern Railway Jamalpur Workshop 

 Manual  for  Operation & Maintenance  of   

  140 Ton Gottwald Crane  


