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Abstract— The Research Work discuss about the systematic 

approach for FMEA to stringent implementation of Law of 

Land for storing the Flammable goods like Aerosol. The Fire 

Risk involved in Warehouse storing Flammable goods such 

as Goods containing Alcohol, LPG, Perfume, etc.  All 

potential failures could be considered as risk. It becomes 

important for the company to identify the risks that 

potentially threat their products. Failure Mode and Effects 

Analysis (FMEA) is a robust methodology that can be used 

to identify, classify, and analyse potential risk. This research 

aims to utilize FMEA methodology to analyse the Fire risk in 

storing flammable products and recommends some solutions 

to overcome the predicted risk. During the complete study 

process at each stage efforts has been taken to maintain the 

safety standard above or at least equivalent to what the law of 

land is saying. 
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I. INTRODUCTION 

Warehousing or storage refers to the holding and preservation 

of goods until they are dispatched to the consumers. 

Generally, there is a time gap between the production and 

consumption of products. By bridging this gap, storage 

creates time utility. There is need for storing the goods to 

make them available to buyers as and when required. Some 

amount of goods is stored at every stage in the marketing 

process. Proper and adequate arrangements to retail the goods 

in perfect condition are essential for success in marketing. 

Storage enables a firm to carry on production in anticipation 

of demand in future. 

 The research aims to utilize FMEA methodology to 

analyse the Fire risk in storing flammable products and 

recommend some solutions to overcome the predicted risk. 

Need for warehouse arises also because some goods are 

produced only in a respected season but are demanded 

throughout the year. 

The objectives of the work are given below: 

 To carry out FMEA analysis and predicting all possible 

fire risks. 

 To perform A-B-C Classifications of all Risks according 

to respective RPN. 

 To give the recommendations to overcome the risks & 

re-evaluating to verify the reduction in RPN value. 

 To 100% Compliance with Law of Land regarding Fire 

Safety. 

 This paper is organised as follows. Section I 

contains the introduction and the objectives of the research 

work, Section II describes the literature review and the work 

done by other authors done in this field. Section III contains 

the proposed methodology, and Section IV concludes the 

research work with the further directions and the future scope. 

II. RELATED WORK 

Mahdi Bahrami et al., created innovation by using the FMEA 

technique in civil projects that about the financial resources, 

the need to qualitative or quantitative information, time and 

human resources limitation can identify and priority critical 

defects before these defects cause damage. As a result, 

improvement programs and preventive actions can be done 

before starting the project using FMEA to avoid wasting 

resources and time and prevent accidents and risks to 

employees and employers execute the projects efficient and 

effective. It gives the idea of mechanism of FMEA and 

collecting information about the process and determining 

potential risks, causes and effects. Since quantitative methods 

have always a special place in the management and scientific 

studies, such methods should be used in other engineering 

disciplines including civil engineering and construction 

projects. This could be a connection between fields and 

caused more use of engineering tools and consequently cause 

reduces labours, time and financial costs [1]. 

 Hongtao HT Qian et al., tries to set up a quantized 

evaluation approach on FMEA effectiveness for the first time 

and presents a systematic maintenance method of FMEA in 

Foundry (FAB) to instead of traditional paper works which 

realizes intelligent maintenance to increase the timeliness and 

accuracy of FMEA. Also, the new evaluation methodology 

on FMEA effectiveness which has been applied on a mature 

FAB for years is presented. And a system (e-FMEA) also is 

introduced to realize FMEA intelligent maintenance and 

systematic application. With the creation of FMEA 

effectiveness index (FEI), semiconductor manufacturing can 

realize the real evaluation on FMEA by FEI scoring monitor 

and comparison. It makes easy for FAB to continuously do 

FMEA optimization. And, after systematization instead of 

traditional paper works, the efficiency of FMEA maintenance 

has been obviously improved and system net with e-FMEA 

can make sure FMEA be exactly implemented [2]. 

 In [3], the author determined the risks that are 

emerged from the use of aerial photographs in the mapping 

activities for the landslide movements by FMEA and Pareto 

Analysis methods also suggested the solutions for the 

respected problems. It is attempted to provide sufficient 

information definition, evaluation and taking precautionary 

measures by FMEA and Pareto Analysis for difficulties and 

risks that are relevant with the aerial photography alongside 

with the landside studies. The author suggests the benefits 

that are provided by the FMEA. The suggestions why FMEA 

should be used in these risks is given also the different ranges 

of applications of FMEA in the Frim Analysis by providing 

the effective detectability for potential risks in advance and 

hence prevent them to occur. This technique is more 

appropriate to use because the cost of resources for correcting 
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and improving the non-conformities that are encountered 

during the system operation processes is being realized at 

minimum level during the design and development level [3]. 

 R. Ravi Krishna envisions the Current Atmospheric 

Aerosol Research in India. Atmospheric aerosols are 

important from a perspective of ambient air pollution and 

health to humans and other biological receptors as well as for 

potential effects on local weather and global climate. The 

review refers to representative studies reporting the physical 

characterization (size), chemical composition (organic and 

inorganic), radiative forcing effects and health effects of 

aerosols. It also points out a significant need for more data 

with a greater spatial and temporal resolution for better 

understanding of the dynamics of atmospheric aerosols in the 

Indian context. The study of atmospheric aerosols has two 

common general objectives: (i) direct impact on public health 

because of exposure near the surface of earth and (ii) role in 

the atmospheric chemical and physical processes and their 

consequent possible effects on local and global climate. There 

are several reviews of the application of this instrument in the 

literature in different parts of the world. In the detailed 

literature review that was conducted, the use of AMS was not 

found in India. The Aerosol Mass Spectrometer AMS is an 

instrument that was developed to study real-time analysis of 

organic species in aerosols along with particle size 

distributions. Aerosol science as an environmental science 

application academic discipline is yet to be airborne in India 

[4]. 

 Leonard Y. Cooper, demonstrated the Development 

of Hazardous Conditions in Enclosures with Growing Fires. 

A set of general model equations which simulate the dynamic 

environment in enclosures containing fires has been 

formulated and reported by the author. To use the model one 

must specify the energy release rate of the fire, certain heat 

transfer parameters, the area and height of the enclosure, and 

the elevation of the fire above the floor. If predictions of the 

concentration of a product of combustion are desired then the 

fire's rate of generation of that product must also be specified. 

The fire environment model equations solved here represent 

a compromise between accuracy in real fire environment 

simulation and practicality of implementation. In this regard, 

it is reasonable to envisage future implementation of 

somewhat more modelling detail which would not seriously 

detract from the overall model practicality. The results 

presented in this work can be used to solve a wide range of 

fire safety problems. To provide a hint of the utility of these 

results two types of example applications, one relating to 

smoldering combustion hazards and one relating to flaming 

combustion hazards, were presented. In the case of 

smoldering combustion, present results from the theory were 

compared to data which were previously acquired during two 

full scale experiments. In the case of flaming combustion, the 

theory was used to predict the onset of hazardous conditions 

in both a hospital and a warehouse fire scenario [5]. 

 Simone Myree presents the idea of the fire 

suppression Fire suppression systems are an integral 

component in any fire protection plan, and selecting the right 

one requires an understanding of the operations and benefits 

of each. The systems most prevalent in libraries and archives 

include traditional water sprinklers with wet or dry piping, 

gaseous systems such as FM 200 and, most recently, water 

mist systems. These systems are efficient. They require less 

space and water and are less damaging to materials, but they 

may cost more to install because of the customization 

necessary to achieve optimal performance. This work serves 

as a primer on water mist systems. It explains their benefits, 

how they work to suppress fire, and the differences between 

high and low pressure systems [6].Water mist systems work 

to suppress fire by depleting oxygen, lowering the 

temperature of fuel and flame, and blocking and absorbing 

heat. The method by which mist is created is a main feature 

of the technology and includes high, intermediate, and low 

pressure systems. Water mist systems are efficient and use up 

to 90 percent less water than do traditional sprinklers, 

decreasing the likelihood of water damage to a collection 

should a system discharge. 

 G. T. Atkinson et al., describes the results of 

measurements of the combustion products of a range of 

materials in both fuel controlled diffusion flames and 

ventilation controlled compartment fires. The results of both 

types of experiments are compared with published data from 

an example of an isothermal furnace test. It addresses 

problems associated with the involvement of condensable 

toxic materials in fires. It aims to investigate the combustion 

of series of materials in a ventilated-controlled fire where 

chemical stability is more important. Survival Fractions in a 

ventilated controlled fire depend strongly upon the thermal 

stability of the materials. The position of the materials within 

the fires is less important [7]. 

 Raija Koivisto et al., gives the database and gives 

examples of its application for identification of fire types, 

substances involved and fire products/ smoke characteristics. 

The basic principle was to collect data on well-documented 

accidents, ensuring the high quality and usefulness of the 

database. Its aim was to investigate the fire products of 

chemical warehouse fires. When deciding which groups of 

chemicals should be tested, those with potential to produce 

toxic or hazardous products in a fire, and which are regularly 

used and stored were given priority. Based on the information 

on real warehouse fires, conclusion can be taken out that the 

selected substances are very representative of the real 

situation [8]. 

 In [9], the author outlines the characteristics of fine 

water sprays as fire suppressants, the extinguishing properties 

of fine water sprays in general, and the properties of interest 

to historic buildings and museums. To illustrate a practical 

application, some details of the on-going fire protection 

programme of the Norwegian Stave Churches are provided, 

while the perspectives of using 'water mist' for suppressing 

fires in other historic buildings and museums are discussed. 

Though there are still uncertainties as to the transferability of 

the technology from one application to another, and there is a 

need for more experimental and theoretical work, fine water 

sprays seem to represent an interesting approach for fire 

protection of historic buildings and as a potential replacement 

for Halon in museums. 

 Tejaskumar S. Parsana et al., has attempted to 

present an effective tool for solving the problem of 

manufacturing process quality by executing process FMEA 

with proposed process control practices. Also, aims to 

identify and eliminate current and potential problems from a 

manufacturing process of cylinder head in the company 
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through the application of FMEA for improving the reliability 

of sub systems to ensure the quality which in turn enhances 

the bottom line of a manufacturing industry. Thus, the various 

possible causes of failure and their effects along with the 

prevention are discussed in this work. Severity values, 

Occurrence number, Detection and Risk Priority Number 

(RPN) are some parameters, which need to be determined. 

Furthermore, some actions are proposed which require to be 

taken as quickly as possible to avoid potential risks which aid 

to improve efficiency and effectiveness of cylinder head 

manufacturing processes and increase the customer 

satisfaction. The prevention suggested here can considerably 

decrease the loss to the industry in term of both money time 

and quality. FMEA provides a discipline/methodology for 

documenting this analysis for future use and continuous 

process improvement. It is a systematic approach to the 

analysis, definition, estimation, and evaluation of risks [10]. 

Following a standard setup procedure will reduce setup time 

and improve part accuracy thereby increasing the quality and 

efficiency of processes. 

 Shivani Sharma et al., has done the analysis to 

review the literature in the field of various risk factors for 

supply chains to understand current practices and to help 

Industry to sustain its continue win in flat market where the 

competition is slit throat in current market. The process of 

choosing appropriate supply chain performance measures is 

difficult because of the complexity of these systems. The 

main motive of this research is risk Prioritization using 

FMEA method, which are more severe for the Company. In 

this work, FMEA (Failure Mode and Effects Analysis) 

methodology has been applied to the evaluation of risk related 

to supply chain management in a manufacturing firm. Five 

risks for the company are evaluated and defined. Using 

FMEA method the study of various risks is done here that 

which risk is more critical here for any industry. Therefore, a 

structured, simple and efficient proposed decision framework 

is proposed and can show the direction to determine the 

degree of impact level of each RF (Risk Factor) [11]. 

III. PROPOSED METHODOLOGY 

The Deodorant can will be received at warehouse. These cans 

will be unloaded and stored in warehouse. Packaging first 

operation will be can insertion in Mono Carton. These Mono 

cartons will be collated to form a bundle of 3 Mono cartons 

together and will be passed from Shrink wrapping machine to 

get those shrink wrapped.4 Shrink wrapped bundles (12 

Cans) will be inserted in the CLD (cardboard box). CLD will 

tap from both side and final coding will done on CLD. These 

CLD’s will be stacked and stored in warehouse and finally 

will be dispatched to the main plant as per plan. All the fire 

risk analysis has to be done with the help of FMEA 

Worksheet in accordance with the Law of Land. Thus, the 

new warehouse can be designed which is free from fire risks. 

Figure 1 diagrammatically elaborates the operation for new 

warehouse. 

 
Figure 1: Operation for New Warehouse 

IV. CONCLUSION 

Today there are different types of fire risk analysis methods 

having their own advantages and disadvantages. Hence, there 

will be a need to develop a single methodology which can be 

combination of advantages of all the methods and all the gaps 

from different methods will be taken care off in the upcoming 

method. In our research work we can recommend a solution 

which is as best suitable to the scenario. As we are taking 

credit of different kind of safety devices which will prevent, 

warn, safeguard us in case of emergency. Hence, it becomes 

more critical to conduct a study in detail for each of 

equipment mounted as a safety device and evaluating their 

reliability, functionality and failure mode in different 

emergency scenario and can be rated on their integrity levels. 

 In this way, we can conclude that by using FMEA 

technique we can predict all possible fire risk & evaluate RPN 

(Risk priority number), accordingly recommend solution & 

re-evaluate the FMEA to verify reduction in RPN value to 

build a fire safe warehouse and accomplish that FMEA gives 

very systematic approach to do the analysis and reduce the 

risk, it doesn’t mean that the work is completed. There are 

some systems which require stringent system and set 

frequency to review for their functionality and also verifying 

that the system is working fine, this may include timely 

maintenance of system, Testing schedule and checklist of the 

system (Safety check Calendar), Area Audits by management 

team, refresher training for the operators and fire fighters. 

Also, a mock drill for an Emergency scenario shall be 

conducted time to time to review the working of all the 

emergency devices and cross checking functionality of the 

fire protection system. 

REFERENCES 

[1] Mahdi Bahrami, “Innovation and Improvements In 

Project Implementation and      Management; Using 

FMEA Technique”, International Conference on 

Leadership, Technology and Innovation Management, 

pp. 418-425. 

[2] HongtaoHt Qian, “Systematic Maintenance And 

Applications Of Failure Modes And Effects Analysis 

(Fmea) In Semiconductor Manufacturing”, Corporate 

Quality & Reliability Center, Semiconductor 

Manufacturing International Corporation, 

Shanghai,201203, China, pp.1-3. 



Fire Risk FMEA & Recommendations for New Warehouse to Store Flammable Goods 

 (IJSRD/Vol. 6/Issue 08/2018/026) 

 

 All rights reserved by www.ijsrd.com 112 

[3] Eray Can, HikmetErbiyik, “Determination Of The Risks 

That Are Emerged From The Use Of Aerial Photographs 

In The Mapping Activities For The Landslide 

Movements By FMEA And Pareto Analysis Method 

Suggested Solutions”, World Multidisciplinary Civil 

Engineering- Architecture-Urban Planning Symposium 

2016, pp. 850-858. 

[4] R. Ravi Krishna, “Current atmospheric aerosol research 

in India”, CURRENT SCIENCE, Vol. 102, No. 3, 10 

February 2012, pp no. 440-451. 

[5] Leonard Y. Cooper, “The Development of Hazardous 

Conditions in Enclosures with Growing Fires”, 

Combustion Science and Technology,1983, Vol. 33, pp. 

279-297. 

[6] Simone Myree, “Fire Suppression and Water Mist 

Systems”, Library & Archival Security, Vol. 21, No. 2,11 

October 2008, pp. 169-176. 

[7] G. T. Atkinson, S. F. Jagger,“Assessment of Hazards 

from Warehouse Fires Involving Toxic Materials”, Fire 

Safety Journal, Vol. 22, 1994, pp. 107-123. 

[8] Raija Koivisto, Dan Nielsen, “FIRE - a database on 

Chemical warehouse fires”, J. Loss Prev. Process Ind., 

Vol 7, No 3,1994, pp. 209-215. 

[9] Torgrim Log & Peter Cannon‐ Brookes, “Water mist' for 

fire protection of historic buildings and museums”, 

Museum Management and Curatonhip, Vol. 14, No. 3, 

1995, pp. 283-298. 

[10] Tejaskumar S. Parsana, Mihir T. Patel, “A Case Study: 

A Process FMEA Tool to Enhance Quality and 

Efficiency of Manufacturing Industry”, Bonfring 

International Journal of Industrial Engineering and 

Management Science, Vol. 4, No. 3, August 2014, pp. 

145-152. 

[11] Shivani Sharma, Ravindra Pratap, “A Case Study of 

Risks Prioritization Using FMEA Method”, 

International Journal of Scientific and Research 

Publications, Volume 3, Issue 10, October 2013, pp. 1-4.  


