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ABSTRACT 
Safety plays an important role in day to day life of human beings and to an environment. Occupational health and safety become a 

vital part in every Industry. The spinal column of this project is to condense the cause and effects in safety. The main objective of 

this project is to identify the hazards Paint shop and in powder booth which may affects the employee and the environment. To 

assess the safety means, it needs to reduce the risk everywhere, so that Safety measures can be done for Paint shop and powder 

booth in automobile industry. To find the hazards means, then risk can be accessed from the hazards and then to analyze the 

severity rating for the hazards. By using checklist & HIRA we can identify risk, hazard and hazardous chemical. Paint shop focus on 

the other chemicals and mechanical operation followed in it. In powder booth huge quantity of flammable chemical powder were 

stored near the work place. The working condition in the paint shop cause more incidents, hazardous to human health and 

sometimes it leads to fatal when exposed to long time. So, we have to reduce and control the hazards by using HIRA. The project 

work focuses on using the Safety measures on improvement of health and safety in the workplace. 
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INTRODUCTION 
 

The paint shop includes the several process in-order to make the paint to be coated on the material which is 
to be coated. The process that involved are degreasing, water rinsing I, surface conditioning, zinc phosphating, 
water rinsing II, Air blowing, dry off oven, powder coating, pre-heating, baking oven, cooling area. From these, 
processes there are n numbers hazards that arise during operation. These hazards to be reduce / mitigate using 
the analyzing technique like HIRA.Now-a-days safety is the challenging tasks in order to assessing the system 
prevent the employees from the machine. In other words, the developing better ways is challenging one in 
foresight what is being interpreted in hindsight or to move from a study of past failures to an anticipation of 
future one. 

 
Fig. 1: Need for safety assessment 
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The main activity of paint shop-HIRA table 
1. Material storage area 
2. Pre-treatment plant 
3. Loading in conveyor 
4. Spray booth 
5. Unloading in conveyor 

 
Literature Review: 

In 2015, KarelKellens et.al, impact on environment is describes Environmental impact in two alternative 
metal coating techniques. One is Electrostatic powder coating which uses a 150 micrometer TGIC-free polyester 
powder for coating; it has a chemical pre-treatment to check the surface is free from corrosion and grease. In 
this type of coating, the powder is deposited on the work pieces by electrostatic spraying gun and the 
compressed air is blown to make a coating and then curing to harden the coating.Second is Fluidized bed 
sintering which uses 250 micrometer PVC powder? In this type of coating, it has epoxy-acryl ate primer 
facilitating the adhesion of the PVC coating and immersed in fluidized bed to make a coating and it is heating 
and cooling. The result of this is environmental impact is twice high in electrostatic power coating compared to 
Fluidized bed sintering. 

A.Mahmood (2014), Soil pollution with heavy metals due to discharging of untreated urban and  industrial 
wastewater into ground and river is a major threat to ecological integrity and human well-being.Wastewater 
irrigation has changed the physicochemical properties of the soil and has led to heavy metal like zinc,copper 
etc.are  uptake by food crops, predominantly vegetables results in affecting on consumer health.The result 
shows that the agricultural land has caused an ample build up of toxic metals in wastewater, irrigated soil is 
compared with the ground water irrigated soil. 

A.A.El Hamid Hassan (2013), Paint products are used in industry to provide    surface coating for 
protection against corrosion, electrical insulation, fire retardation and for other purposes. Paints can be applied 
by brush, roller, dip, flow, air spray, airless spray, disk spraying and powder coating. Paint contains organic 
solvent and inorganic solvent. The organic solvents may cause symptoms such as euphoria,dizziness, headache 
and euphoria. At high concentrations may lead to death. The result shows that employee who works in paint 
industry were at increased risk of several neuropsychological symptoms. 

T.meyer(2012), safety and risk management in research, Research and teaching have a unique hazards 
which reflect both the variety of operations. The hazardsinclude chemical, physical, biological or technical 
facets. Depending on the work activity risks are interpreted in different ways. From the 1960’s, many risk 
analysis techniques have emerged in the industry. This leads to some major accidents as well as the desire to 
achieve the improve production, higher performance, quality, and workers’ health. Risk management in this 
environment is more complex compared to industry because of certain specialties. This illustrate about safety 
and to act safely with the appropriate knowledge. 
 
Scope of the project: 

The scope of the project includes reducing the accidents and incidents. Optimize the risk to its tolerable 
level. The risk analysis tool HIRA is used to find the risk priority by calculating RPN values, and reducing those 
values by giving corrective actions to that. 

 
Problem identification: 

Since it is paint it has several processes behind it. Here the paint shop faces more repetitive injury due to 
lack of attention in safety system and controls with those process. The major hazards in those operations are 
mechanical hazards, electrical hazards, ergonomic hazards, toxic hazard. 
 
Methodology: 

In this paper analyzing technique HIRA is used to identify the hazard and assessing the risk. HIRA means 
hazard identification and risk assessment. Hazard is defined as the potential to cause harm to people, damaging 
property or environmental degradation which relates to accident. It will cause particularly unwanted diversion in 
the routine operations from day to day work, changes in physical or human factors. To determine the scope of 
hazards and their impact, it is a systematic way to approach for identifying and analyzing the vulnerability of the 
built environment there is a formal process for hazard identification, risk assessment and effectively manage to 
control hazards that may occur within the workplaces. The steps involved in HIRA are 

1. Identification of Hazard – identify and research hazards; 
2. Risk Assessment – for each hazard conducting a risk assessment; 
3. Program Priorities – based on assessment establish program priorities; 
4. Risk Profile – summarize the program vulnerabilities and highlighting preventative measures, controls 

and mitigation measures. 
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Risk assessment: 
A Practical way to carry out assessment is to divide workplace activity into several tasks or risk involved in 

each work premises. The assessment can then be completed in four stages  
 

1. First Stage: 
Hazardous substances used in each jobs- Eg : Resins, Thinners, Paint removers etc., 
 

2. Second Stage: 
The second stage is to review the label and the Material Safety Data Sheet (MSDS).Using information from 

the label and MSDS, spray painting substances can be put into three hazard categories as follows 
 Category 1 –High Hazard- Cancer causing chemicals. 
 Category 2 –Medium Hazard-Any substances that contain organic solvent. 
 Category 3 –Low Hazard-Any other substances not in category 1 and 2. 
 

3. Third Stage: 
The third stage is to inspect the relevant work area to find out whether people are being exposed because of 

the way they are interacting with the substances being used. 
 

4. Fourth Stage: 
The fourth stage is to evaluate the risk for each jobs, tasks or work area. 

 
Suggestions for Paint shop: 

1. The existing SOPs/OCPs are displayed near the work area to be reviewed periodically. In all SOPs the 
safety features such as activity related hazards, risks and the control measures to be followed are to be included. 
SOPs in Tamil have to be prepared and exhibited in the operating areas. 

2. The critical operations / processes having High risk potential shall be reviewed and missing SOPs have 
to be written and communicated.  (E.g. working at height, compressed gas cylinder storage and handling etc.) 

3. All the employees including new employees and contractors should be trained by the area 
supervisor/manager for Safe Operating Procedures. 

4. The line Manager shall monitor the safe performance of their personnel. If any violation is noticed, the 
concerned person must be retrained or coached / counselled to ensure safe operation. 

5. Startup / Emergency shutdown procedures have to be formulated and made to all operating supervisors. 
6. Hazards Resulting From Improper Operation of the Spray Booth 
7. Principle hazards, which can result from improper technology used in the booth, improper balance or 

insufficient maintenance  
8. Danger of fire or explosion: Imbalance of chemical in the work premises during paint booth in turn off 

condition, operating wrong premises and in the filters. 
9. Atmospheric imbalance in the environment caused by the emission of solids powder dust and airborne 

particles of the powder substance that precipitated by filters during the operation.  
10. Fire or explosion danger: Formation of static energy results in fire explosion during spraying of paint 

due to leakage. And the powder get accumulate the filter and there is a possibility of dust explosion during the 
operation. Due to insufficient ventilation in the powder booth (painting, flash-off and bake).  

11. A heavy deposition of powder on the floor, in the ductwork, the heating system, or the pit, should be 
prevented. It may spontaneously ignite or ignite from any other source.  

 
Conclusion: 

HIRA for various activities in painting and machine shop for automobile industry was taken and the failure 
with high risk priority number (RPN) was identified and the corrective action should be taken to reduce the risk 
to a tolerable limit in order to ensure the safe working environment for the employee. Production, Quality and 
Safety are the three key elements for every Industry. Hence to improve safety, every organization has to perform 
risk analysis by means of HIRA or any other tools. HIRA provide suitable corrective action to the failures that 
reduces the Severity and Occurrence, while the hazard can be reduced and controlled.Since it is company issues 
not possible deliver the details of the identified hazards and risk via HIRA. So that here general suggestions for 
paint shop is stated. 
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