
 
1.0 Risk Assessment  
 

Hazard analysis involves the identification and quantification of various hazards (unsafe 
conditions) that exist in the plant. On the other hand, risk analysis deals with the 
identification and quantification of risks, the plant equipment and personnel are exposed 
to, due to accidents resulting from the hazards present in the plant. 
 
Risk analysis follows an extensive hazard analysis. It involves the identification and 
assessment of risks the neighboring populations are exposed to as a result of hazards 
present. This requires a thorough knowledge of failure probability, credible accident 
scenario, vulnerability of populations etc. Much of this information is difficult to get or 
generate. Consequently, the risk analysis is often confined to maximum credible accident 
studies. 
 
In the sections below, the identification of various hazards, probable risks in the plant, 
maximum credible accident analysis and consequence analysis are addressed which gives 
a broad identification of risks involved in the coal washery plant. Based on the risk 
estimation, disaster management plan has also been prepared.  

 
1.1.1 Approach to the Study 
 

Risk involves the occurrence or potential occurrence of some accidents consisting of an 
event or sequence of events. The risk assessment study covers the following: 
 
 Identification of potential hazard areas; 
 Identification of representative failure cases; 
 Visualization of the resulting scenarios in terms of fire (thermal radiation) and 

explosion; 
 Assess the overall damage potential of the identified hazardous events and the impact 

zones from the accidental scenarios; 
 Assess the overall suitability of the site from hazard minimization and disaster 

mitigation point of view; 
 Furnish specific recommendations on the minimization of the worst accident 

possibilities; and 
 Preparation of broad Disaster Management Plan (DMP), On-site and Off-site 

Emergency Plan, which includes Occupational Health and Safety plan. 
 
1.1.2 Hazard Identification 
 

Identification and quantification of hazards in plant is of primary significance in the risk 
analysis. Hence, all the components of a system/plant/process has been thoroughly 
examined to assess their potential for initiating or propagating an unplanned 
event/sequence of events, which can be termed as an accident. The following two 
methods for hazard identification have been employed in the study: 
 
 Identification of major hazardous units based on Manufacture, Storage and Import of 

Hazardous Chemicals Rules, 1989 of Government of India (GOI Rules, 1989); as 
amended in 2000; and 
 

 Identification of hazardous units and segments of plants and storage units based on 
relative ranking technique, viz. Fire-Explosion and Toxicity Index (FE&TI). 

 



Hazardous substances may be classified into three main classes: Flammable substances, 
unstable substances and Toxic substances. The ratings for a large number of chemicals 
based on flammability, reactivity and toxicity have been given in NFPA Codes 49 and 
345-M. 
 
The coal is to be washed in washery. Its storage needs about 6.40 acres area. 4.40 
acres for ROM coal and the remaining 2.0 acres for washed coal, middling and rejects. 
 

1.1.3 Hazard Assessment and Evaluation 
 

An assessment of the conceptual design is conducted for the purpose of identifying and 
examining hazards related to feed stock materials, major process components, utility and 
support systems, environmental factors, operations, facilities and safeguards. 

 
1.1.4 Preliminary Hazard Analysis (PHA) 

 
A preliminary hazard analysis is carried out initially to identify the major hazards 
associated with storages and the processes of the plant. This is followed by consequence 
analysis to quantify these hazards. Finally, the vulnerable zones are plotted for which 
risk-reducing measures are deduced and implemented. The potential risk areas in the 
plant after implementation of the proposed coal washery plant project are given in Table-
1.1. The preliminary hazard analysis for the whole coal washery plant is given in Table-
1.2. 

 TABLE-1.1   
 PRELIMINARY HAZARD ANALYSIS FOR PROCESS AND STORAGE AREAS 
 

Sr. No. Blocks/Areas Hazards Identified 
1 Coal Handling Plant  Fire and/or Dust Explosions 
2 Power Transformers Explosion and fire. 
3 Switch-yard Control Room Fire in cable galleries and 

Switchgear/Control Room. 
 

TABLE-1.2 
 PRELIMINARY HAZARD ANALYSIS FOR THE WHOLE PLANT IN GENERAL 
 

PHA Category Description of 
Plausible Hazard 

Recommendation Provision 

Environmental 
factors 

If there is any leakage 
and eventuality of 
source of ignition. 

-- All electrical fittings and cables 
are provided as per the 
specified standards. All motor 
starters are flame proof. 

Environmental 
factors 

Highly inflammable 
nature of the chemicals 
may cause fire hazard 
in the storage facility. 

A well-designed fire 
protection including 
protein foam, dry powder 
and CO2 extinguisher 
shall be provided. 

Fire extinguisher of small size 
and big size are provided at all 
potential fire hazard places. In 
addition to the above, fire 
hydrant network is also 
provided. 

 
1.1.5 Maximum Credible Accident (MCA) Analysis  
 

Hazardous substances may be released as a result of failures or catastrophes, causing 
possible damage to the surrounding area. This section deals with the question of how the 
consequences of the release of such substances and the damage to the surrounding area 
can be determined by means of models. Major hazards posed by flammable storage can 
be identified taking recourse to MCA analysis. MCA analysis encompasses certain 



techniques to identify the hazards and calculate the consequent effects in terms of 
damage distances of heat radiation, toxic releases, vapor cloud explosion, etc. A host of 
probable or potential accidents of the major units in the complex arising due to use, 
storage and handling of the hazardous materials are examined to establish their 
credibility. Depending upon the effective hazardous attributes and their impact on the 
event, the maximum effect on the surrounding environment and the respective damage 
caused can be assessed.  
 
The reason and purpose of consequence analysis are many folds like: 

 
 Part of Risk Assessment; 
 Plant Layout/Code Requirements; 
 Protection of other plants; 
 Protection of the public; 
 Emergency Planning; and 
 Design Criteria (e.g. loading on Control Room). 

 
The results of consequence analysis are useful for getting information about all known 
and unknown effects that are of importance when some failure scenario occurs in the 
plant and also to get information as how to deal with the possible catastrophic events. It 
also gives the workers in the plant and people living in the vicinity of the area, an 
understanding of their personal situation. 

 
1.1.5.1 Damage Criteria 
 

The coal storage may lead to fire and explosion hazards. The damage criteria due to an 
accidental release of any hydrocarbon arise from fire and explosion. Contamination of 
soil or water is not expected as this mineral will vaporize slowly and would not leave any 
residue. The vapors of this mineral are not toxic and hence no effects of toxicity are 
expected. 

 
1.1.5.2 Fuel Storage 
 

No fuel storage tank is envisaged for the proposed coal washery plant. Coal storage area 
will be only closely supervised with trained personnel.  
 

1.1.5.3 Risk Associated with Coal Handling Plant-Dust Explosion 
 
 Coal dust when dispersed in air and ignited will explode. Coal crusher house and 

conveyor systems are most susceptible to this hazard. To be explosive, the dust 
mixture should have: 

 
 Particles dispersed in the air with minimum size (typical figure is 400 microns); 

and 
 
 Dust concentrations must be reasonably uniform. 
 

 Failure of dust extraction and suppression systems may lead to abnormal conditions 
and increasing the concentration of coal dust to the explosive limits. Sources of ignition 
present are incandescent bulbs with the glasses of bulk head fittings missing, electric 
equipment and cables, friction, spontaneous combustion in accumulated dust. 

 



 Dust explosions may occur without any warnings with Maximum Explosion Pressure 
upto 6.4 bar. Another dangerous characteristic of dust explosions is that it sets off 
secondary explosions after the occurrence of the initial dust explosion. Many a times, 
the secondary explosions are more damaging than primary ones. The dust explosions 
are powerful enough to destroy structures, kill or injure people and set dangerous fires 
likely to damage a large portion of the Coal Handling Plant including collapse of its 
steel structure, which may cripple the lifeline of the plant. 

 


