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ABSTRACT: Hazard Identification and Risk Assessment or HIRA system can act as a risk assessment tool which will 

assist users in identifying hazard and estimating risk involved in each identified hazard. This risk assessment tool will 

identify possible hazard involved in each task in departments. Once the hazard has been identified, risks involved will 

be estimated and categorized. If the estimated risk falls in a category, which is higher than the low-risk category, then 

possible control measures will be recommended. At the same time, the user can add new work plan, task,and control 

measures in to the system to update existing information system. 
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I. INTRODUCTION 

 

Hazard Identification Risk Assessment(HIRA) is a process of defining and describing hazards by characterizing their 

probability, frequency and severity and evaluating adverse consequences, including potential loses and injuries. For any 

industry to be successful meet not only the production requirements but also maintain the highest safety standards for 

all concerned. The industry has to identify the hazards, assess the associated risks to tolerate level on a continuous 

basis, risk assessment as been performed using risk assessment guidelines and standards, such as Risk Assessment is a 

systematic method of identifying and analyzing the hazards associated with an activity and establishing a level of risk 

for each hazard. The hazards cannot be completely eliminated, and thus there is a need to define and estimate an 

accident risk level possible to be prevented. either in quantitative or qualitative way. Hazard identification and risk 

analysis involves identification of undesirable events that leads to a hazard, the analysis of hazard mechanism by which 

this undesirable event could occur and usually the estimation of extent, magnitude and likelihood of harmful effects. In 

many industries there is legislative requirement for risk assessment to be undertaken for all hazardous equipment, 

machinery and operations taking into the account of the procedures used operation, maintenance, supervision and 

management. 

 

Hazard identification is a vital part of the workplace safety process. This document is useful for those employers who 

don’t have the time, expertise or knowledge to undertake the process. These simplify a thing that identify hazards, enter 

them in a Hazard Register, assesses the level of risk they pose and suggests ways of controlling them. Hazard 

identification is the process of identifying all hazards in the workplace. 

 

II. LITERATURE REVIEW 

 

Hazard Identification (HAZID) is the process of identifying hazards, which forms the essential first step of risk 

assessment . There are two possible purposes in identifying hazards of the literature review for aim.However, major 

incidents are rare and historical incidents are unlikely to represent the full range of potential incidents. Incident data 

should be used to supplement more systematic hazard identification techniques. Another useful source of information 

on the hazards associated with storage and handling of hazardous materials are MSDS [6]. It is also worth referring to 

the technical literature provided by material suppliers on their products. Workplace safety requires effective 

identification, assessment and control of significant workplace hazards. Identification of hazards present in any 

undertaking and evaluation and the extent of the risks involved, taking into account whatever precautions are being 

undertaken. Risk Assessment is the determination of quantitative or qualitative estimate of risk related to a well-defined 
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situation and a recognized hazard. The two types of risk assessment (qualitative and quantitative) are not mutually 

exclusive. Qualitative assessments are easier to make and are the ones required for legal purposes. When there are types 

of work, whose hazards and risks are similar in different workplaces or physical areas, a general risk assessment can be 

made. 

 

The first step in the project is to gain a detailed knowledge about the process in which the project work is to be carried 

out. The detailed study includes individual activity carried out in the factory. Detailed study is made on the individual 

equipment or process that is studied. This study includes the working principle of the equipment, the working condition 

and the standards to be followed, the safety precautions taken, etc. The probability of occurrence is an estimate of how 

often a hazard event occurs. It is defined as the proportion of favorable outcomes to the total no. of possibilities if these 

are indifferent or the proportion observed in a sample. A review of historic events assists with this determination. Each 

hazard of concern is rated in accordance with the numerical ratings and definitions as below. In industrial safety, 

"severity" refers to the impact of an incident (fatalities, major injuries, or massive property damage). For EOT 

cranes,human factors are responsible for approximately 80% to 90% of all incidents, with a high correlation between 

specific human errors and "High-Severity" outcomes. 

 

III. RESEARCH METHODOLOGY 

 

Severity rate is the number of lost work days experienced per 15 workers. The injury severity rate shows the extent of 

safety anomalies by revealing how critical the injuries and illnesses. The employee who takes time to return to work 

after injury had a more severe problem than one who can return immediately. 

• Routine:DonebyUsual/Regular method of procedure. 

• NonRoutine:Unusual/non-regular of procedure. 

• Normal Condition:Risks converted to tolerable conditions by way of engineering control or by using PPE. 

• AbnormalCondition:Deviation from normal condition, which requires immediate attention. 

• Emergency Condition:Hazards and Risks, which are contained or mitigated by invoking emergency procedure.  

    

           

 

 

 

 

 

 

 

 

 

 

 

 

Rating 

Description Examples of 
Description 

5 Almost 

certain 

Event occurs often and 

constant exposure to hazard. 

Very high probability of 

damage. 

4 Likely 
Event might probably occur 

and known history of 

occurrence. 

Frequent 

Exposure to hazard. High 

probability of damage. 

3 Possible 

Event could occur at some 

time and history of single 

occurrence. Regular or 

occasional exposure to hazard. 

Moderate probability of 

damage. 

2 Unlikely 
Event is not likely to occur 

and known 

occurrence.Infrequent 

exposure 

to hazard. Low probability of 

damage. 

1 Rare 
Event may occur 

occasionally and no reported 

occurrence. 

Rare 

exposure to hazard. Very low 

probability of damage. 
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IV. RESULTS AND DISCUSSION 

 

Severity rate is the number of lost work days experienced per 15 workers. The injury severity rate shows the extent of 

safety anomalies by revealing how critical the injuries and illnesses. The employee who takes time to return to work 

after injury had a more severe problem than one who can return immediately. 

 

Human Factor Category 

 

Specific Error Root Cause (Psychological) Severity Rate Potential 

Outcome 

Skill-Based Improper Slinging/ Rigging Lapse: 

Forgetting a hitchor using a 

damaged sling. 

Critical Load slip, 

catastrophic 

drop,or struck by 

fatality. 

Rule-Based By passing Limit Switches Violation: Intentionally over 

riding safety for speed. 

Catastrophic Two-blocking, 

rope snap,and 

total load loss. 

Knowledge-Based Misjudging Centerof Gravity Misperception: Lack of 

understanding of load 

dynamics. 

High Severe load 

sway,crane 

tipping, or 

structural stress. 

Perceptual Misjudging 

Distance/Clearance 

Optical Illusion: Poor depth 

perception in high bays. 

Moderate to High Collision with 

building columns 

or other cranes. 

Communication Incorrect Hand Signals Ambiguity: Non-standard 

signals between 

rigger/operator. 

Critical Ground personnel 

crushed between 

load and fixed 

object. 

Physiological Delayed Braking Reaction Fatigue: 

Reduced alertness during 

night shifts. 

High Over-traveling the 

bridge into end-

stops or 

personnel. 

Psychological Operating Under Pressure Stress:Prioritizing 

production quotas over 

safety. 

High Taking"short 

swings" or 

moving loads 

over people. 
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V. CONCLUSION 

 

 EOT crane operation Systems have emerged as pivotal components in the defense against evolving cyber threats in    

 2025. By leveraging machine learning, deep learning, generative adversarial networks, reinforcement learning, and  

  Explain able EOT, these systems demonstrate enhanced capabilities in detecting sophisticated attacks with higher    

  accuracy and reduced false alarms. 

 

 The advancements in hybrid deep learning architectures and synthetic data augmentation have proven effective in   

 Over coming limitations related to data scarcity and complex attack patterns.  Frame works further strengthen the  

 trust and usability of EOT Crane in operational environments. 

 

 Never the less, challenges including computational efficiency, real-time deployment, and adaptation to rapidly   

 evolving threats remain. Addressing these issues is critical to translating research innovations into practical   

 solutions. 

  

In summary, EOT represent a transformative approach to, providing proactive, intelligent, and adaptable defense   

mechanisms. Continued research and development are essential to fully harness their potential in securing   

 increasingly complex ecosystems. 

 

REFERENCES 

 

1. Sheth, P. N., et al. "A systematic analysis of structural failure and hazard identification in overhead EOT crane 

girders."Journal of Failure AnalysisandPrevention18.3(2018): 

2. 542-558. 

3. Kjellén, U., and Albrechtsen, E. "Prevention of accidents through occupational health and safety management in 

crane operations."Safety Science 11.2 (2017): 112-124. 

4. Zhang, L., et al. "Risk assessment of tower and EOT crane safety based on fuzzy comprehensive 

evaluation."SafetyScience50.7(2012):1565- 

5. 1571. 

6. Suruda, A., et al. "Fatal injuries caused by electric overhead traveling cranes in the manufacturing 

industry."American Journal of Industrial Medicine 31.2 (1997): 227-232. 

7. C.Nagarajan and M.Madheswaran - ‘Stability Analysis of Series Parallel Resonant Converter with Fuzzy Logic 

Controller Using State Space Techniques’- Taylor &Francis, Electric Power Components and Systems, Vol.39 (8), 

pp.780-793, May 2011. DOI: 10.1080/15325008.2010.541746 

8. C.Nagarajan and M.Madheswaran - ‘Experimental verification and stability state space analysis of CLL-T Series 

Parallel Resonant Converter’ - Journal of Electrical Engineering, Vol.63 (6), pp.365-372, Dec.2012. DOI: 

10.2478/v10187-012-0054-2 

9. C.Nagarajan and M.Madheswaran - ‘Performance Analysis of LCL-T Resonant Converter with Fuzzy/PID Using 

State Space Analysis’- Springer, Electrical Engineering, Vol.93 (3), pp.167-178, September 2011. DOI 

10.1007/s00202-011-0203-9 

10. S.Tamilselvi,  R.Prakash, C.Nagarajan,“Solar System Integrated Smart Grid Utilizing Hybrid Coot-Genetic 

Algorithm Optimized ANN Controller” Iranian Journal Of Science And Technology-Transactions Of Electrical 

Engineering, DOI10.1007/s40998-025-00917-z,2025 

11. S.Tamilselvi,  R.Prakash, C.Nagarajan,“ Adaptive sliding mode control of multilevel grid-connected inverters 

using reinforcement learning for enhanced LVRT performance” Electric Power Systems Research 253 (2026) 

112428, doi.org/10.1016/j.epsr.2025.112428 

12. S.Thirunavukkarasu, C. Nagarajan, 2024, “Performance Investigation on OCF and SCF study in BLDC machine 

using FTANN Controller," Journal of Electrical Engineering And Technology, Volume 20, pages 2675–2688, 

(2025), doi.org/10.1007/s42835-024-02126-w 

13. C. Nagarajan, M.Madheswaran and D.Ramasubramanian- ‘Development of DSP based Robust Control Method for 

General Resonant Converter Topologies using Transfer Function Model’- Acta Electrotechnica et Informatica 

Journal , Vol.13 (2), pp.18-31,April-June.2013, DOI: 10.2478/aeei-2013-0025.  

14. C.Nagarajan and M.Madheswaran - ‘DSP Based Fuzzy Controller for Series Parallel Resonant converter’- 
Springer, Frontiers of Electrical and Electronic Engineering, Vol. 7(4), pp. 438-446, Dec.12. DOI 10.1007/s11460-

012-0212-0. 

15. C.Nagarajan and M.Madheswaran - ‘Experimental Study and steady state stability analysis of CLL-T Series 

Parallel Resonant Converter with Fuzzy controller using State Space Analysis’- Iranian Journal of Electrical & 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                              |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal | 

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802180 

IJEETR©2026                                                     |     An ISO 9001:2008 Certified Journal   |                                                      2088   

 

Electronic Engineering, Vol.8 (3), pp.259-267, September 2012.  

16. C.Nagarajan and M.Madheswaran, “Analysis and Simulation of LCL Series Resonant Full Bridge Converter Using 

PWM Technique with Load Independent Operation” has been presented in ICTES’08, a IEEE / IET International 

Conference organized by M.G.R.University, Chennai.Vol.no.1, pp.190-195, Dec.2007 

17. Suganthi Mullainathan, Ramesh Natarajan, “An SPSS and CNN modelling based quality assessment using ceramic 

materials and membrane filtration techniques”, Revista Materia  (Rio J.) Vol. 30, 2025, DOI: 

https://doi.org/10.1590/1517-7076-RMAT-2024-0721 

18. M Suganthi, N Ramesh, “Treatment of water using natural zeolite as membrane filter”, Journal of Environmental 

Protection and Ecology, Volume 23, Issue 2, pp: 520-530,2022 

19. Vujicic, A., et al. "Evaluation of hazard identification for EOT cranes in maritime port environments."Maritime 

Policy & Management 40.5 (2013): 480-495. 

20. Reason, J. "Human error: models and management in high-risk industrial systems."British Medical Journal 

320.7237 (2000): 768-770. 

21. Sudha, N., Kumar, S. S., Rengarajan, A., & Rao, K. B. (2021). Scrum Based Scaling Using Agile Method to Test 

Software Projects Using Artificial Neural Networks for Block Chain. Annals of the Romanian Society for Cell 

Biology, 25(4), 3711-3727.  

22. Sugumar, R. (2025). Designing Resilient and Scalable Cloud-Native Frameworks for Generative AI Content 

Production. International Journal of Research Publications in Engineering, Technology and Management 

(IJRPETM), 8(6), 13268-13279.  

23. Anbazhagan, K. (2025). AI Driven Zero Trust Security Model for Enterprise Data Protection and Intelligent 

Infrastructure Management. International Journal of Technology, Management and Humanities, 11(03), 101-107.  

 

 

 

 

 

 

http://www.ijeetr.org/

