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ABSTRACT

The railway industry plays a crucial role in
transportation infrastructure, ensuring the efficient
movement of goods and people across vast distances.
However, the assembly of railway components
involves various hazards that pose risks to both
workers and the integrity of the infrastructure. This
report aims to systematically identify these hazards
and assess their associated risks within a railway
components  assembling  company.  Through
comprehensive analysis and evaluation, this study
endeavors to enhance safety protocols, mitigate
potential risks, and promote a culture of proactive
hazard management within the organization. Utilizing
established risk assessment methodologies and
industry best practices, the report delineates the key
hazards present in the assembly process, evaluates
their likelihood and severity, and proposes targeted
risk mitigation strategies. By addressing these hazards
proactively, the railway components assembling
company can not only safeguard the well-being of its
workforce but also optimize operational efficiency
and ensure the reliability of railway infrastructure.
This report serves as a valuable resource for
stakeholders involved in railway safety management,
offering insights into hazard identification, risk
assessment, and mitigation strategies tailored to the
unique challenges of railway component assembly.

Keywords: Railway components, Hazard
identification & Risk assessment, Safety protocols,
Mitigation  strategies, Proactive management,
Operational efficiency, Infrastructure reliability,
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INTRODUCTION

Railway manufacturing involves intricate processes
that demand a meticulous approach to hazard
identification and risk assessment to ensure the safety
and well-being of personnel and the integrity of

Hkck

operations. This report outlines key aspects of hazard
identification and risk assessment tailored for
ALSTOM Railway Manufacturing Company.

1. Hazard Identification:

1.1 Machinery Hazards:

Identifying potential risks associated with heavy
machinery, such as manufacturing equipment and
locomotive assembly lines, is crucial. This includes
mechanical failures, entanglement, and ergonomic
concerns for workers.

1.2 Chemical Hazards:

Assessing the use of hazardous chemicals in the
manufacturing process, from cleaning agents to
lubricants, ensures proper handling, storage, and
disposal procedures are in place to mitigate risks.

1.3 Electrical Hazards:

Identification of electrical hazards in the
manufacturing facility, including wiring systems and
machinery, is vital. This involves ensuring
compliance with electrical safety standards and
implementing preventive measures.

1.4 Fire Hazards:

Analyzing fire risks related to combustible materials,
welding processes, and electrical systems is essential.
Adequate fire prevention measures, emergency
response plans, and fire suppression systems must be
in place.

1.5 Transportation Risks:

Recognizing hazards associated with the movement
of materials within the facility, including forklift
operations and transportation of large components,
helps prevent accidents and injuries.

2. Risk Assessment:

2.1 Likelihood and Severity:

Evaluate the likelihood and severity of identified
hazards to prioritize risk mitigation efforts. This
involves considering the frequency of exposure and
potential consequences on both human safety and
production efficiency.
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2.2 Risk Controls:

Implementing effective risk controls, such as
engineering controls, administrative controls, and
personal protective equipment, is essential. This
includes regular maintenance of machinery, training
programs, and the use of safety gear.

2.3 Emergency Preparedness:

Develop comprehensive emergency response plans
for various scenarios, ensuring that employees are
well-trained in evacuation procedures, first aid, and
firefighting.

2.4 Continuous Monitoring and Improvement:
Establish a system for ongoing monitoring and
periodic reassessment of hazards and risks. Encourage
a culture of reporting and addressing potential issues
promptly to foster continuous improvement.

In conclusion, a robust hazard identification and risk
assessment framework for ALSTOM Railway
Manufacturing Company is fundamental to creating
a safe and productive work environment. Regular
reviews, employee training, and a commitment to
implementing preventive measures will contribute to
the overall success of the company in the railway
manufacturing industry.

2. METHODOLOGY

Identify the Risk

| -

Assessthe Risk

Control the Risk l

Monitor the Review

Hazard Identification and Risk Assessment is a

technique to identify hazard and assess associated

risk. It includes to define and implement necessary
control measures to bring risk at an acceptable level.
HIRA shall be regularly reviewed and updated by
latest techniques.
STEP 1: Identify the Risk
This initial stage involves thoroughly scoping
out your environment or project to pinpoint anything
that could potentially cause harm. This could include:
Physical hazards like falling objects, slippery
surfaces, or malfunctioning equipment.
e Chemical hazards like exposure to toxins or
irritants.
¢ Biological hazards like bacteria, viruses, or
allergens.
e FErgonomic hazards like repetitive strain
injuries or awkward postures.
e Psychological hazards like stress, burnout, or
harassment.
e Financial hazards like market fluctuations,
project delays, or theft.
e Reputational hazards like data breaches,
negative press coverage, or product recalls.
STEP 2: Assess the Risk
Once you've identified the hazards, it's time
to evaluate the likelihood of each hazard causing harm
and the potential severity of the consequences. This
involves considering factors like:
e The frequency and predictability of the

hazard occurring.

The vulnerability of people or resources to
the hazard.
¢ The existing safeguards in place to mitigate
the hazard.
e The potential impact on health, safety,
finances, or reputation.
STEP 3: Prioritize the Risk

Not all risks are created equal. This step
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involves ranking the identified risks based on their
severity and likelihood, allowing you to focus your
resources on the most pressing concerns.

e High-priority risks require immediate
attention and intervention.

® Moderate-priority ~ risks ~ might  need
monitoring and further analysis.

e Low-priority risks can be addressed less
urgently or even accepted if the cost of
mitigation outweighs the potential harm.

STEP 4: Control the Risk

Now that you know which risks deserve the most
attention, you need to develop strategies to minimize
their impact. This could involve:

¢ Eliminating the hazard altogether, if possible.

e Substituting the hazard with something less

* risky.

¢ Implementing engineering controls like
guards, ventilation systems, or safety
mechanisms.

¢ Introducing administrative controls like
procedures, training programs, or work
restrictions.

¢ Providing personal protective equipment like
gloves, masks, or goggles.

STEP 5: Monitor and Review

Risk assessment is not a one-time event.
Regularly monitor the effectiveness of your
implemented controls and update your assessment as
needed. This might involve:

e Conducting periodic reassessments to
identify new hazards or changes in existing
ones.

e Reviewing incident reports and near misses
to learn from past events.

e Testing and validating the effectiveness of

your control measures.
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e Keeping abreast of new regulations or best

practices in risk management.

HIERARCHY OF CONTROL

Introduction:

The Hierarchy of Control is a systematic approach
employed in occupational safety and risk
management to address workplace hazards and ensure
the well-being of employees. Developed as a
guideline for selecting and implementing control
measures, the hierarchy prioritizes strategies based on
their effectiveness in reducing or eliminating risks.
This two-page report explores the five levels of the
Hierarchy of Control and their significance in creating
a safer work environment.

1. Elimination:

The most effective control measure involves
removing the hazard entirely. This may include
redesigning  processes, substituting hazardous
substances with safer alternatives, or eliminating the
need for a particular task. By taking this proactive
approach, organizations can prevent potential risks,
resulting in a fundamentally safer workplace.

2. Substitution:

When elimination is not feasible, substitution
involves replacing a hazardous substance, tool, or
process with a less risky alternative. This may include
using less toxic chemicals, introducing automated
systems, or substituting a dangerous task with a safer
one. Substitution aims to maintain productivity while
minimizing the inherent risks associated with the

original elements.

3. Engineering Controls:
Engineering controls involve designing physical
changes to the workplace or processes to isolate

individuals from hazards. Examples include installing
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ventilation systems, enclosing noisy machinery, or
using barriers to separate workers from dangerous
equipment. Engineering controls focus on creating a
safer environment and reducing the likelihood of
exposure.

4. Administrative Controls:

These controls focus on modifying work procedures
and policies to minimize employee exposure to
hazards. Examples include implementing job rotation,
establishing work schedules to limit exposure time, or
conducting regular training programs. While not as
effective as elimination, substitution, or engineering
controls, administrative controls play a crucial role in
enhancing overall safety and awareness.

5. Personal Protective Equipment (PPE):

When all other control measures are not feasible or
sufficient, the use of personal protective equipment
becomes essential. PPE includes items like safety
goggles, gloves, helmets, and respirators, providing a
final line of defense against identified hazards.
However, reliance solely on PPE is considered the
least effective control measure, as it does not

eliminate the hazard but rather protects the individual.

RISK ASSESSMENT
Risk assessment is the interaction used to

decide probability that individuals might be presented
to an injury, ailment, or illness in the work
environment emerging from any circumstance
distinguished during the peril recognizable Proof
interaction preceding thought or execution of control
measures.

Risk occurs when a person is exposed to a hazardous
situation. Risk is the Likelihood that exposure to a
hazard will lead to an injury or a health issue. It is
Measure of the probability and potential severity of
harm or loss.

Risk assessment forms crucial early phase in the

disaster management planning Cycle and is essential

in determining what disaster mitigation measures

should be taken to reduce future losses.

Any end eavor to lessen the effect of calamity requires

an investigation that shows

What dangers exist, their normal seriousness who or

what they might influence, And why. Information on

what makes an individual or a local area more

defense-

Less than one more added to the assets furthermore,

limits accessible decides the

Means we can take to reduce their risk.

Risk assessment is carried out in series of related

activities which builds up a Picture of the hazards and

vulnerabilities which explain disaster events.

31 DIFFERENT TERMINOLOGIES

ASSOCIATED WITH RISK ASSESSMENT
Following are some of the important

terminologies involved in hazard Identification and

risk analysis

Harm: Physical injury or damage to the health of

peoples either directly or Indirectly as a result of

damage to property or to the environment.

Hazard: Hazard is a situation that poses a level of

threat to life, health, property or environment. Most

hazards arc dormant with only a theoretical risk of

harm However once a hazard becomes active it can

create emergency situation.

Hazardous situation: circumstance which a person is

exposed to a hazard

Hazardous event: A hazardous situation which

results in harm

Accident: An accident is a specific, unidentifiable,

unexpected, unusual and Unintended eternal action

which occurs a particular time and place with no

Apparent and deliberate Cause but with marked

effect.
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Risk: Risk concerns the deviation of one or more
results of one or more future Events from their
expected value

Tolerable risk: Risk which is accepted in a given
context based on the current Values of society.
Protective measure: The combination of risk
reduction strategies taken to Achieve at least the
tolerable risk. Protective measures include risk
reduction by Inherent safety, protective devices, and
personal protective equipment, Information for use
and installation and training

Severity: Severity is used for the degrec of something

undesirable.

DIFFERENT FORMS OF INJURY

Serious Bodily Injury means any injury which

includes the permanent loss of any part or part of the
body or the permanent loss of sight or hearing or any
long lasting physical inability or the facture of any
bone or at least one Joint or bone of any phalanges of
hand or foot.

Reportable Injury means any injury other than any
serious bodily injury Which includes the implemented
shortfall of harmed individual from work for a time of
72 hours or more.

Minor Injury means any injury which brings about
authorized Nonappearance from work of the
individual surpassing 24hrs and under 72 Hours.
Risk Analysis: A systematic use of available
information to determine how often Specified events
may occur and the magnitude of their likely
consequences.

Risk Assessment: The process used to determine risk
management priorities by evaluating and comparing
,the level ofrisk against predetermined standards
target risk levels or other criteria.

Risk Treatment: Selection and implementation of

appropriate options for dealing with risk.

3.2 TYPES OF HAZARD IDENTIFICATION
AND RISK ANALYSIS
There are three types of hazard identification and
risk assessments:
e Baseline Hazard Identification and Risk
Analysis
e Issue-based Hazard Identification and
Risk Analysis and
e Continuous Hazard Identification and
Risk Analysis
They are all inter-related and form an integral part of
a management system. A
brief description of each three types of Hazard
Identification and Risk Analysis
given below:
Baseline Hazard Identification and Risk Analysis
The purpose of conducting a baseline HRA is
to establish a risk profile or setoff risk profiles. It is
used to priorities action programmers for issue-based
risk
assessments.
Issue-based Hazard Identification and Risk
Analysis
The purpose of conducting an issue-based
HRA is to conduct a detailed assessment study that
will result in the development of action plans for the

treatment of significant risk.

Continuous Hazard Identification and Risk
Analysis

The purpose of conducting continuous
Hazard Identification and Risk Analysis is to

e Identify Operational health and - safety
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hazards with the purpose of immediately
treating significant risks
e Gather information to feed back to issue -
based Hazard Identification and Risk
Analysis Gather information to feed back to baseline

Hazard Identification and Risk Analysis.

HAZARDS AND RISK IN LOGISTICS:

In the logistics industry, ensuring workplace
safety is paramount due to the presence of various
hazards that pose risks to workers' health and well-
being. Among these hazards are hit hazards, fall of
material incidents, overloading concerns, ergonomic
issues, and exposure to sharp edges. These hazards
are particularly prevalent in areas where crane
activities are frequent, making such zones potentially
hazardous on a logistics site.

Identified Hazards in the Logistics Area

1. Hit Hazards: The logistics area is prone to hit
hazards, where workers may encounter collisions
with moving vehicles, equipment, or objects. Such
incidents can lead to serious injuries, including
fractures, bruises, and concussions.

2. Fall of Material: Another significant hazard is the
potential for materials or objects to fall from heights,
posing risks to workers below. This hazard is
particularly common in environments where goods
are stacked or stored vertically, such as warehouses
or distribution centers.

3. Overloading: Overloading of equipment, such as
forklifts or pallet jacks, can lead to stability issues and
increase the risk of accidents, including tip-overs or
collapses. Workers operating overloaded equipment
are at risk of crush injuries or being struck by falling
objects.

4. Ergonomic Concerns: The logistics industry often

involves repetitive tasks and manual handling of

heavy loads, leading to ergonomic hazards. Poor
ergonomics can result in musculoskeletal disorders
(MSDs), such as back pain, strains, and sprains,
impacting  workers' long-term  health and
productivity.

5. Sharp Edges: Workers in the logistics area may
encounter sharp edges on equipment, packaging
materials, or products, increasing the risk of
lacerations, puncture wounds, and other cut injuries.
Proper handling techniques and protective measures

are essential to mitigate this hazard.

HIGH RISK OPERATION

In the bustling environment of logistics
operations, safety is paramount to protect workers
from potential hazards. Articulated Forklift (AFL)
operations, common in warehouses, pose risks of
collisions and entrapment, especially in congested or
poorly lit areas. Additionally, trolley movements,
frequent in distribution centers, increase the
likelihood of accidents such as collisions or impacts
with obstacles and pedestrians.
The hazards outlined above can lead to various
injuries and health risks for workers. These include
body part injuries from collisions or impacts,
heightened risk of foot injuries due to heavy object
movement, and Musculoskeletal Disorders (MSDs)
resulting from poor ergonomics and repetitive tasks.
Moreover, cut injuries and finger injuries are
prevalent risks, with sharp edges, tools, or moving
equipment posing threats to workers' safety.
To ensure a safe working environment, it's crucial to
implement rigorous safety protocols, provide
adequate training, and maintain proper equipment
maintenance. By prioritizing safety measures, we can
mitigate risks and safeguard the well-being of all

logistics workers.
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RESULTS AND DISCUSSION

Over the course of four years, our company
has undergone a progressive evolution in its Hazard
Identification and Risk Assessment (HIRA) practices.
This evolution underscores our commitment to
continually improving safety protocols and mitigating
risks within the manufacturing and logistics lines.
Initial Steps (2020)
In 2020, the company initiated its HIRA process with
a site-wide assessment known as the Site Generic
HIRA. This comprehensive assessment aimed at
identifying and evaluating potential hazards across
the entire site. However, it soon became apparent that
a more granular assessment was necessary to address
specific hazards associated with individual lines.
Transition to Line-Wise Approach (2021)
Building upon the initial assessment, the company
transitioned to a Line-Wise HIRA approach in 2021.
This shift allowed for a more focused examination of
hazards within each production line, enabling
stakeholders to tailor risk mitigation strategies to the
unique challenges presented by different operational
areas.
Refinement to Activity-Wise Approach (2022)
As operations continued to evolve and diversify, it
became evident that further refinement was needed. In
response, the company implemented an Activity-
Wise HIRA framework in 2022. By disaggregating
line-level assessments into individual activities within
each production line, the company was better
equipped to identify specific hazards associated with
distinct tasks and processes.
Finalization and Conclusion (2023)
Continuing this trajectory of improvement, the
company finalized its HIRA methodology in 2023
with the introduction of Workstation-Wise HIRA

within each manufacturing and logistics line. This
final upgradation represents the culmination of efforts
to refine risk assessment practices to the most detailed
level possible.

In conclusion, the progressive refinement of
the HIRA process over the past four years reflects the
company's proactive approach to safety management
and risk mitigation. Through iterative upgrades and
enhancements, the company has developed a
comprehensive framework for identifying, assessing,
and addressing hazards at various levels of granularity
within its operations. Moving forward, the company
will continue to prioritize safety excellence,
leveraging its refined HIRA methodology to promote
a culture of safety and ensure the wellbeing of its

workforce.

CONCLUSION

This report underscores the criticality of
hazard identification and risk assessment within the
railway components assembling company. By
systematically addressing hazards and proposing
targeted strategies, it provides valuable insights into
risk management. From mechanical to environmental
hazards, stakeholders can prioritize mitigation efforts
effectively.
Moreover, employing risk assessment as a proactive
tool enhances safety protocols and fosters a culture of
continuous improvement. Implementing
recommendations is crucial, including targeted
control measures, ongoing monitoring, and adequate
training.
Creating a safety culture necessitates collaboration
and engagement across all levels. Management
commitment, worker involvement, and open

communication are essential for prioritizing safety.

In conclusion, this report serves as a roadmap
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for enhancing safety and mitigating risks. Embracing
a proactive approach ensures worker well-being,
infrastructure integrity, and railway operation
reliability. Through collaborative efforts and a
commitment to safety excellence, the company can
navigate assembly  complexities confidently,
safeguarding its workforce and contributing to

industry success.
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