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EXECUTIVE SUMMARY /ABSTRACT

Dissertation Topic

Concentrated Solar Power Plant Safety system Implementation and
Procedure Development

Executive Summary /Abstract

To minimize or reduce the accidents in the Solar power industry by implementing
or
improving the safety systems and improving by using the Solar Thermal power plant
Safety system Implementation and Procedure Development. Due to lack of knowledge in
safety system and not fully aware of the Contingency & Emergency action plans lot of
accidents are happened, due to this men, materials like equipment’s are damaged,
Productions also affected because of these kind of accidents. The downtime of the
equipment’s to be minimized by reducing the accidents and to improve the efficiency of
the power plants is the main aim of the dissertation. Mainly to failure for handling HTF

chemicals (Heat Transfer Fluid and process Chemicals).

The Solar thermal power generation industry requires specialized attention when it
comes to safety; in power industry safety is the most important one. But how to improve
the safety system and how our employees are aware of the system and their
responsibilities, the contract workers role & Handling of chemicals and Hazardous
materials handling and how to use the PPE during the work; The availability and how to

improve the safety system & plant efficiency all are to be discussed in this topic.

Abbreviations

MIS Management Information System
SMS Safety Management System
OHS Occupational health and safety
MSDS Material Safety Data Sheets

HTF Heat Thermal Fluid

PPE Personal Protective Equipment



PSM
PTW
LOTO
HSE
PSM

Process Safety Management
Permit to Work Systems

Lock Out / Tag Out

Health, Safety & Environment

Process Safety Management



Chapter-1
INTRODUCTION

INTRODUCTION

The project work is on the safety system of the Concentrated Solar power plant. To
minimize or reduce the accident in the power industry by implementing or improving the
safety system in a systematic way like Management Information System (MIS). Reducing the

accidents and to improve the efficiency of the power plants is the main aim of the

dissertation.

The scope of this project is to define the general rules/criteria to mandatory take into

consideration when doing any kind of work/activity which involves the management of HTF

(heat transfer fluid).

This procedure should be compatible with all operation procedures and is applicable
to all HTF systems or works with HTF even out of HTF systems area (for instance, while

manipulating drums with HTF even out of designated HTF areas).

The power generation industry requires specialized attention when it comes to safety;
in power industry safety is the most important one. Due to lack of knowledge in safety
system and not fully aware of the Contingency & Emergency action plans lot of accidents are
happened, due to this men, materials like equipment’s are damaged, Productions also affected
because of these kind of accidents. Due to these the equipment’s are not available for power
production. But how to improve the safety system and how our employees are aware of the
PTW system and their responsibilities and the contract workers role & Handling of chemicals

and Hazardous materials and how to use the PPE during the work all are to be improved.

Companies with poor accident records may run the risk of losing favor with investors
and of finding it hard to raise funds, Lower injury rates lead to higher profit margins to
achieve this the reliability of the plant & personnel safety is important. The availability and
the downtime of the equipment’s to be minimized by reducing the accidents and how to

improve the safety system & plant efficiency all are to be discussed in this topic.
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Chapter-2
LITERATURE REVIEW

LITERATURE REVIEW

Shams 1 is located in the Western Region of the Abu Dhabi Emirate at the northern latitude
of 23°34" and the eastern longitude of 53°42', approximately 120 km southwest of Abu Dhabi
and 6 km from the town of Madinat Zayed on the road from Tarif to the Liwa Oasis. This
location was selected because it offers sufficient space for the plant, a high level of direct
solar irradiation, and easy connection to the existing power and gas grid infrastructure. Its

location also contributes to the Emirate’s economic development goals by spurring economic

activity in the Western Region.

This includes a strategic commitment to pursue development that is as sustainable as
possible. One aspect of this is support for the development of utility-scale renewable energy
power plants to help meet the Emirate’s growing energy requirements. The first of these is

the 100 MW Shams | concentrated solar power plant.

The Shams 1 project involves the design, construction, operation and maintenance of a CSP
plant located in Abu Dhabi on a build, own, operate basis. The plant has a total installed net
rated power output of 100 MW and will implement a proven parabolic trough technology that

has been operating successfully for more than 20 years.

The plant, which is the first utility-scale renewable energy power facility in Abu Dhabi, is
being developed by Shams Power Company PJSC, a special purpose vehicle owned 60% by

Masdar and 40% by the Total Abengoa Solar Emirates Investment Company, avehicle

e
A

jointly owned by Total (50%) and Abengoa (50%). //

In our power station yearly accident rates are less, but still we have to minimize our accidents

to 0% level. It is possible by improving our safety system and improving awareness to our

employees we can able to achieve our goal.
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Chapter-3
RESEARCH DESIGN, METHODOLOGY AND PLAN

3.1. Management Information System

Management Information System (MIS) is an integral part of modern day safety
management functions and requires the same degree of thought and attention as the other
management aspects. The system must be dynamic, evolving and continually improving,
which can be made possible through effective monitoring of Safety Management System
(SMS) by auditing and inspection.

Workplace Safety Management aims at identifying, evaluating and controlling risks
related to the health and safety of an organization’s workers and others (including the public)
that may be affected by its activities. It includes: - Safety audits, studies, assessment and
consulting - Fire / Life safety - Behavior based safety - Ergonomics assessment.

MIS would have to be designed to be practical and 'user friendly', such that it will
promote a 'Safety Culture' in an efficient and effective manner. Management Information
System for power Industrial Safety contains in-depth discussions on MIS aspects with respect
to safety management activities including

v' Hazard and Risk Management

v Safety Education and Training

v Work-environment Monitoring

v Safety Performance Monitoring and Reporting
v Gap Analysis and Continual Improvement

The subject would also encourage using dynamic as well as modern Management
Information System in the field of Safety Management. Document control and-continuous

improvement strategies have been deliberated following the ISO standards on Health &
Safety (OHSAS-18001).



3.2. Safety Management System (SMS)

A Safety Management System (SMS) is a documented, comprehensive integrated
system for managing safety at a workplace. It is a valuable tool for managing safety in our
business and reducing our exposure to risk.

Effective risk management will help us to protect people, property and the
environment from the hazards of the chemicals that we are use in our business.

Benefits to our business include reduction of incidents and accidents with their resultant
disruption and costs, decreased insurance premiums and a more confident and productive
workforce.

In an audit of our premises, a SMS can help us to demonstrate the efforts we are
making to minimize risks to safety at our workplace.

Typically, our SMS will consist of policies, procedures, organizational responsibilities,
planning mechanisms and training programs, established within a framework of ongoing
monitoring and review.

The SMS must be documented and contain details of:

Its safety objectives;

The systems and procedures by which the objectives are to be achieved;

The performance criteria that are to be met; and

The way in which adherence to the criteria is to be maintained.

3.3. Safety Management System Framework

Safe functioning of a facility depends on the overall management of the operation. To
maintain an acceptable level of risk, the following basic elements are needed:

The right plant (equipment and facilities);

The right procedures (instructions and practices); and

The right people (skills, culture, and behaviors).

All accidents, incidents or losses can be attributed to a breakdowp0f one or more of
these elements. To achieve desired safety objectives it is vital that management provides
appropriate support through commitment and leadership, and fosters the right safety culture.
The SMS framework illustrated in this paper, like all effective management systems, involves
the setting of objectives, the establishment of plans to meet those objectives, implementation
of the plans, monitoring the outcomes of the plans and the planning and taking of corrective

actions to improve performance.
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Safety Management System Model — Continual
Improvement Cycle
v

Auditing & Review
v

Monitoring, Measurement & Evaluation
v

Implementation
\4

Planning
v

Commitment & Leadership
v

Continual Improvement

Safety Management System Model

Auditing and Review

Regular management review of the safety management system is required to provide
assurance of the effectiveness of arrangements in managing risk and in meeting the facility’s
safety policy and objectives. These reviews provide an opportunity for promoting, supporting
and sustaining continual improvement in safety performance.

These periodic audits should be conducted as a normal part of the business activities.
Auditing processes and schedules should be defined. The frequency and comprehensiveness
of the scheduled audits should be based on factors such as:

Risk associated with particular activities as identified through the hazard

identification and risk assessment process;

Organizational requirements based on corporate or facility policy; and

Reports of non-compliance from incident reporting and investigation process;

Sufficiently independent people, with the appropriate skills and training to conduct

the audit effectively, should carry out audits.
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Monitoring, measurement and evaluation
Regular monitoring, measurement and evaluation of the facility, plant, equipment,
process, systems and procedures will ensure deficiencies are identified so that actions can be

taken for rectification.

Implementation & Planning
Plans give results only when actions are taken and the plans are implemented.
Continual improvement depends not only on the implementation of new actions, but also on

the continual maintenance of practices that underpin the existing level of performance.

Review and Improvement
The management review process should evaluate of the effectiveness of the SMS in
fulfilling your safety policy and objectives, with consideration of the following factors:
Performance against established performance criteria;
Results of audits conducted;
Review of hazard studies and risk assessments;
Completion of safety plans and progress against longer term plans;
Organizational, regulatory and community expectations — present and future;
Resource and technology changes; and

Recent incidents and accidents

A Process Safety Management (PSM) system
It is a proactive systematic identification, evaluation, prediction, prevention, control

and mitigation of chemical disaster that could occur as a result of systems failure.

PSM contain
Process safety information
Employee involvement
Process hazard analysis
Operating procedures
Training
Compliance audits

Pre —startup safety review
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Mechanical / Process integrity
Hot work

Incident investigation

Emergency planning and response

Management of change

3.4. Steps to a successful safety program
Step 1 — Determine the Need

The identification of why a safety program is needed acts as the first step in the
process. If more than one need is identified, it is important to consider if these needs can be
met by a single program or if there are conflicts. An estimate of the costs of the problem
should also be established.
Costs should include direct and indirect costs e.g.

Accident and injury costs;

Lost time costs;

Investigation costs;

Equipment damage and repair costs;

Productivity losses;

Possible costs to reputation.

Step 2 — Identify the main driver

Program drivers assist in shaping a program’s goals and objectives and are important
in providing both intrinsic and extrinsic motivation for program success. These drivers may
change throughout the life of the program depending on the nature of the program e.g. a
management introduced program being “owned” by workers. If such changes to drivers are

anticipated, they need to be clearly identified at the introduction of the program.

Step 3 — Goals and objectives
The goals and objectives of the safety program need to be defined and reflect the
identified program needs before the program is developed. The outcomes of the program

need to reflect the goals and objectives.
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The strategies to achieve the objectives need clarification as to whether they are based
on:
Knowledge, attitude or behavioral change, Environmental change, Technical/equipment
change these objectives need to be achievable and, where possible, measurable. The

stakeholders and target audience for the program also needs to be clearly defined at this stage.

Step 4 - Implementation of Program
Timeframe
The timeframe of the project should be defined as part of the initial process. .

Identification and Allocation of Resources, The allocation of resources needs careful
consideration if the goals and objectives are to be met. Resources need to be appropriate and
adequate.
Resources fall under the following categories

v" Physical resources e.g. equipment, training materials;

v Human resources e.g. trainers, co-operation of supervisors and - management;

v Financial resources e.g. cost of time of program, effect on productivity.

v" Costs estimates

v Estimating the costs of the program allows a comparison of the cost of the problem
with the cost of the solution and fills a need for objective evidence to support claims
of program cost effectiveness.

The programs costs need to include:

Development costs;

AN NN

Implementation costs;
v On-going costs.
The intent of the project was to assess the economic outcomes in terms of the following
formula.
Cost problem Vs Cost of solution
Cost of solution = Cost safety program x 100/% effective/l;esS‘

These formulas suggest that the cost of a safety program mus e/less than the cost of
the problem it is intended to address taking into account the program effectiveness. No
program is 100% effective and it is generally recognized that different types of programs
have different levels of effectiveness. This could allow an analysis of the allocation of

resources and return on investment in terms of seriousness of the problem and effectiveness

of solutions.
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Step 5 Evaluation
An evaluation of a safety program should consider the outputs and the outcomes of

the program.

3.5. Hazard identification and risk assessment process

Hazard identification and risk assessment is the key process in the prevention of
accidents through the identification and consideration of events that could lead to such
accidents. It should also be the basis for the establishment and continued development of
your SMS. Hazard identification and risk assessment for dangerous goods should be directed
toward analyzing the potential causes of explosions, fires and releases of hazardous materials.
It should focus on equipment, processes, materials, human actions and external factors that
impact on your
The outcomes of the process and indeed involvement in the process itself will assist you and
your employees in the development and implementation of safety improvements that can

reduce the likelihood or the consequence of accidents.

3.5.1. Hazard and Risk Management

A hazard is any biological, chemical, mechanical, environmental or physical agent
that is reasonably likely to cause harm or damage to humans, other organisms, or the
environment in the absence of its control. This can include, but is not limited to: asbestos,
electricity, microbial pathogens, motor vehicles, nuclear power plants, pesticides, vaccines,
and X-rays. Identification of hazards is the first step in performing a risk assessment and in
some cases risk assessment may not even be necessary.

Risk can be defined as the likelihood or probability of a given hazard of a given level
causing a particular level of loss of damage.

Risk assessment is the process where you identify hazards, Analyze or evaluate the
risk associated with that hazard, and Determine appropriate ways to eliminate or control the
hazard.

The OSH Answers Risk Assessment has details on how to conduct an assessment and

establish priorities.

Safety assurance
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Our SMS should have processes in place which provide a level of assurance that the
facility is a ‘safe place of work’ during normal and emergency conditions and at all phases of
operation. Facilities, plant and equipment must be designed, constructed and maintained to an
acceptable standard.

Process operations must be controlled to remain within safe limits. This can require
attention to design and specification of control systems, management of critical alarms and
interlocks, monitoring performance of critical equipment items, and assessment of human
factors.

Maintenance should be approached on a risk-based ‘planned’ basis rather than solely
as a reactive ‘breakdown’ activity. Arrangements should include the regular review of
hazards and the routine inspection of equipment to ensure it is at all times “fit for purpose’.
The selection and implementation of safety assurance measures must have its basis in the

identified hazards and risks.



Chapter-4
FINDINGS AND ANALYSIS

Safety objectives are specific components emanating out of the policy, which must be
met. The establishment of safety objectives and targets should be based on the management
of identified risks.

Objectives should be measurable and capable of being verified. It is often useful to set
medium term objectives that represent an improvement on current performance.

Safety targets are often used to assess progress towards the achievement of the
objectives. For long-term objectives, it may be useful to achieve targets.

In establishing safety objectives and targets, the following factors should be considered:

The hazards and risks identified for our premises;

Specific legislative and corporate requirements;

The specific interests of significant of employees; and

Availability of technology and resources; e

To achieve this we need to focus on the following aspects,
v Innovation in the training methodologies to achieve higher effectiveness of training
among the contractor employees.
v' Developing and implementing Behavior Based Safety Program to improve orientation
of work force towards safety in work.
v Implementation of innovative engineering measures to strengthen the safety

requirements at design stages to achieve safe working environment

A well designed safety organization for contractors, sub-contractors and interface
with department is are very essential. Implementation of Safety is a line management
function; therefore its ownership lies with them. These line managers are tQ,b’é backed up by
competent persons in Industrial safety that provides expertise and supepvision of work

environment and equipment’s.
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4.1. Systems of work

Procedures should be established for the control of risks to people, property and the
environment arising from activities conducted at all stages of the life of the facility. These
procedures, as well as detailing the activities to be undertaken, should also specify control
measures to be adopted such as Personal Protective Equipment (PPE) to be worn or specific

safe practices to follow.

4.2. Emergency Plans

Emergency plans which will be required to assure the public safety and environmental
protection on and off the site in the event of a natural disaster or other major incident relating
to or affecting the Project and further, will identify the specific responsibilities.

On-site emergency plans will be prepared to protect the public health, safety and
environment on and off the Project site in the case of a major natural disaster or industrial
accident relating to or affecting the Project. The Applicant shall prepare the plans and be
responsible for implementing the plan with its operations team in coordination with the local
emergency response support functions. The plans will describe the emergency response
procedures to be implemented during various emergency situations that may affect the
Project or the surrounding community or environment.

The emergency plans cover a number of events that may occur at or near the Project
site by natural causes, equipment failure or by human mistake. The following is a list of
potential events that will be covered by the emergency plans.

v’ Personnel injury;
Project evacuation;
Fire or explosion;
Floods;
Extreme Weather Abnormalities;

Earthquakes;

AN N N N

Facility Blackout.

The Project operating and maintenance (O&M) group and third party contractors will
receive regular emergency response and safety training to assure that effective and safe action

will be taken to reduce and limit the impact of an emergency at the Project site.
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All potential emergency situations should be identified and emergency plans and
procedures documented for managing an incident and mitigating its impacts. Copies of

Contingency plans and procedures must be prepared and available in Control room.

4.3. Emergency response and review
If a hazardous materials emergency does occur at our premises, it is essential that it be
dealt with immediately and that steps are taken to determine the cause of the emergency and

to identify and implement measures to prevent it from occurring again.

Records
Records of information are important to ensure that our SMS is being implemented

and to enable this to be demonstrated under internal or external audit.

Incident reporting and investigation
Procedures should be established and maintained to ensure that incidents resulting in
deviation, near miss, injury or accident are reported and properly investigated, and corrective

actions put in place to minimize risk of re-occurrence

4.4. Use of Near Misses and experience feed-backs

As could be seen from the various accident dominos, before a serious or fatal accident
occurs, we get number of opportunities to correct the unsafe conditions or unsafe practices
from the minor accidents or near misses, which occur as a precursor. These need to be
recorded, reported and analyzed as this provides immense experience feed backs for

improvement.



22

4.5. Use of Safety Provisions and Personal Protective Equipment (PPE)

Power industries have many types of hazards due to complexity of the work
environment. Even after the implementation of the safety requirements through engineering
means during design, there would be always residual risk to worker. Thus, as a good safety
culture, all workers should be ensured to use the required PPE. At times some workers may
feel some inconvenience in using the PPE, but we should scrupulously enforce the use of PPE
right from day one and each worker should be made to consider these as last defense in depth
to save his life. Broadly these are Safety helmets, Safety belts, Safety shoes, hand gloves,
goggles, fall arrester etc. Personal protective equipment should be made available near the
work spot for ease of use by workers.

Conducting the Safety Meetings
v Daily interaction between Contractors’ Safety Officer and departmental Safety in
charge.
v" Monthly Safety meetings by each Works Manager of the contractor along with his
Safety  Officer with departmental Safety Group.

v’ Sectional Safety meetings for the departmental and contractor employees.

AN

Quarterly Project level Apex Safety Committee meeting.
v Conducting Risk assessments and tool box talks to the workers before staring the

work.

4.6. Safety enforcement by line managers

In order to achieve practical solutions and active involvement in accident prevention
safety has to be integrated with the line function. Accordingly, the line mangers should
supervise and enforce safety requirements in the works. It is the line functionaries who know
a hazard as soon as it is created. He has the power and resources to take an immediate
corrective action. Safety personnel should act as a catalyst to enable the line managers to
timely remove these hazards and any deficiency in a proactive manner.

We can reduce the number of incidents that affect health, safety and the environment
when we understand their cause. This is particularly true of incidents that result from human
error or from a failure to take adequate precautions against risks. Creating a safer and a less
environmentally harmful workplace is, therefore, a learning experience that involves:

v" Finding out more about the risks associated with activities
v" Understanding better why accidents happen or environmental incidents occur

v" Reducing or eliminating the factors that contribute to risk.
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4.7. Safety Education and Training
Employers must have an overall safety program including relative site specific safety

information where applicable. The safety training program should cover topics such as:

v' Accident prevention and safety promotion
Safety compliance
Accident and emergency response
Personal protective equipment
Safety practices
Equipment and machinery
Chemical and hazardous materials safety

Workplace hazards

AN N N U U N N

Employee involvement

An effective training program can reduce the number of injuries and deaths, property
damage, legal liability, illnesses, workers' compensation claims, and missed time from work.
An effective safety training program can also help a trainer keep the required OSHA-

mandated safety training courses organized and up-to-date.

Safety training classes help establish a safety culture in which employees themselves
help promote proper safety procedures while on the job. It is important that new employees
be properly trained and embraces the importance of workplace safety as it is easy for
seasoned workers to negatively influence the new hires. That negative influence however, can
be purged with the establishment of new, hands-on, innovative effective safety training which

will ultimately lead to an effective safety culture.

Safety education and training for personnel at a facility should be an integral part of
operational safety and operational training. The workers who demonstrate good safety
behavior and practices should be motivated by way of rewards. Enhanced field visit by the
line managers and interacting with the workers with the philosophy of “each one teach one”
will go a long way in strengthening our objective of achieving safety and desired safety

culture.
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4.8. Permit to Work

The PTW process ensures the positive and effective isolation of energy sources. It
aims to ensure that work occurs with the appropriate level of safety to reduce exposure to risk
in a systematic, planned and approved manner by providing a mechanism for employees,
contractors and/or other relevant third parties to identify, schedule, evaluate and review
works before proceeding with the activity. All employees will be trained in the PTW process
during the induction process and additional training is provided on an ongoing basis.

The PTW Process must be followed under all circumstances. All control measures,
isolations and subsidiary work permits under the PTW must be implemented before work
commences. PTW system by using MAXIMO software used for issuing the Line clearance.
Equipment testing permit & Caution tags are to be used, Work order & LC issuing person’s
name and their designation, no. of persons working; hot work Permit details all are included

in the MAXIMO system to improve the PTW system.

4.8.1. Lock Out / Tag Out (LOTO)

A LOTO system is expressly designed to isolate energized equipment that is to be
maintained, cleaned, repaired, replaced or removed. It is of the utmost importance that the
implementation of the LOTO system when used on an isolation point cannot be accidently or
deliberately over-ridden. LOTO comprises two parts, namely the use of isolation devices and
the tagging of these devices with suitable information.

Lock out devices can include
v" Guards or covers that are placed over gate valves to prevent them being rotated.
v’ Trapped key systems.
v Lockable hasps.
Tag out system should include
v" Identification of the plant or equipment that is isolated.
Reason for the isolation.

v

v" Name of responsible person.
v" Time and date of isolation.
v

LOTO register number.

A LOTO system is often used in conjunction with a permit to work system where the

permitted task requires equipment to be safety isolated. For example, for hot work in a silo, it
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may be necessary to isolate valves to prevent the flow of product into the silo which could

kill or injure a person carrying out the hot work.

4.9. Emergency Response Plan

An emergency response plan shall be developed and implemented to ensure that
potential and actual emergency incidents are managed in a way that ensures the immediate
safety of all those potentially endangered by the event, including ensuring the safety of
emergency responders. The plan shall also provide details for the initial on-site response to be
managed in a systematic and professional manner and include appropriate communication to

all authorities.

LEGISLATION

v
POLICY
v
MANUAL
\4
MANAGEMENT PLANS

v

PROCEDURES
\4

WORK INSTRUCTIONS & FORMS
v
ALERTS & TOOL BOX TALKS

Emergency response plan procedure

Toolbox Talks

Toolbox Talks are formal meetings held to communicate health, safety, environmental
and operational matters and to reinforce the importance of being safe.

The aim of these meetings is to communicate a clear and consistent message about

business initiatives, changes to process and any other proactive matter that impacts on health
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and safety to enhance each person’s understanding of their work and ensure a consistent and
safe approach to undertake work.

The manager, superintendent, supervisor or officer in charge shall lead the meeting
and encourage open discussion between all attendees.
These meetings are to be held at a frequency of at least:

Once per week for operational sites; and

Once per month for the Brisbane Office
Each attendee shall sign on to an attendance register for record of attendance. The records
shall be held with the site Health and Safety Coordinator and included in the monthly health
and safety statistical reporting for a leading indicator.
Site managers have a responsibility to ensure information is disseminated to personnel across

their site.

4.10. Safety Alerts

Safety Alerts shall be prepared and distributed to all sites in response to events to
enable personnel to be aware of potential risks being present because of varying plant
integrity, process and procedural issues or any other issue presenting abnormal risk.

Risk mitigation measures shall be provided in the alert and action by the responsible
person.

Each safety Alert shall be presented in the standard format and approved by the

Manager, Corporate Health and Safety prior to issue.

Some of the safety alerts & safety slogans are given belc_)//

o




4.10.1. Safety Signs

Caution
Mind your head

Health and Safety Signs Direct

Fire
extinguisher

Electrical |
hazard |
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Ear protection ®

must be worn i e o e

Do not ans W
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4.10.2. Safety slogans

Keeping safety slogans in many places in the plants make awareness to the employees

at any time of work, some of the e.g. are given below,

v

AN N N

Safety does not come instantly, you should implement it consistently.

Success will always be with you, as long as you place safety as the first priority.
A Safety message could save thousands of life.

One minute safety talk can prevent you from injury and death.

Safety is endless. Safety is an ongoing process.

Your family is waiting for you, work safely.

Industrial Safety Procedure & Responsibilities to be given to all employees and the

role of all employees to be clearly mentioned and to be followed, some of the instructions

given below before start of the work to avoid the accidents.

Employee Responsibility

Follow the departmental standard operating procedures and safety norms.

Inform all unsafe acts, unsafe conditions, accidents, and dangerous occurrences. And near

miss accidents to your seniors;

Ensure use of personal protective equipment as and when required and keep same in

good maintained condition.

Maintain good housekeeping in the department.




4.11. Important Safety standards & Safety tips
HTF Safety

Following indications must be considering when managing HTF:

v

Adequate ventilation. The product must be managed in places with adequate
ventilation.

All mandatory PPE must be used.

Eye showers must be in the area where HTF is used. These eye shower must be
adequately indicated.

Any receipt, like drums, that contains HTF or any liquid contaminated with HTF must
be indicated with corresponding label.

Materials compatibility: carbon steel, stainless steel or graphite within the operation
range. Never use PVC, EPDM, polyurethane or any other material.

The HTF weight is slightly higher than the water height. After few minutes, the HTF
will remain in the bottom part of any receipt while the water would remain in the top.
Any waste that contains HTF must be transfer to waste area in coordination with rest
of departments.

The HTF freezes at 12°C. The fluid is not damaged at those temperatures, but it can
creates many incidents when managing vents and drains because, when opening them,
it seems they are not really opening and it is just because of the freeze HTF is
blocking the valve. Nevertheless, after some minutes, it can suddenly splash.

In case of any spill of HTF, and apart from using adequate PPE and once the spill is
contained, use absorbent materials (for small spills) and, if pro/duﬁ'is hot, wait until
temperature decreases. i

In case of any vapor leak of HTF, put yourself opposite to wind direction.

First aid considerations:

- Contact with eyes: wash your eyes with a lot of water for several minutes.
Remove your contact lens, if any, only after | or 2 minutes. Then, continue
washing with water.

- Contact with skin: wash the skin with a lot of water.

- Inhalation: move to an open and clean area to breath safely.

- Ingestion: never force the vomit unless is required by a doctor.

- Obviously, go to doctor as soon as possible if any injury.

According to above, all operations that involve breaking HTF containment should be

considered as risky operations and, consequently, following conclusions must be

taken into account:
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- Take into account the possibility of frozen HTF blockages when low temperatures
is required when operating on HTF lines, valves, etc.

- Itis very important after a HTF splash, to clean the PPE before removing it, as it
is very likely that the remaining drops reach our skin, eyes, etc.

- A contact with HTF more than likely will cause irritation or burn of the reached
area.

- Properly usage of the required PPE minimizes the personal damage when
suffering a HTF splash.

- A prompt and correct reaction using the appropriate means (Diphoterine, safety
shower, etc.) are essential. Training is the basis for that.

Electrical Safety
v Use all electrical wires, cables & materials of proper capacity and proper insulation.
v Don't overload electrical circuit.
v Use Molded Case Circuit Breaker of proper capacity to avoid danger of overload or
short circuit.
v Use quality control certified electrical materials and appliances.
v Use 3 pin plug top instead of open wire in socket.
v In case of fire due to short circuit, first switch off Main. Don’t use water.
v Use Earth leakage Circuit Breaker to avoid accidents from earth leakage current.
v Safety shoes & safe tools while working on electrical live lines.
v Use electrical appliances having provision of ear thing i.e. 3 pin plug.
v' Keep meter room neat, clean and ventilated.
v Don't use temporary wires.
v Use insulated wire for neutral & independent wire for ear thing.
v’ Use only plug in a socket,
v Don't use wires and cables having joints.
v Ensure test remarks before using.
v

Provide copper plate or rod ear thing to electrical installations.
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Hazard& Risk

Hazard: Hazard is defined as source or situation with a potential for harm in terms of

human injury or ill health, damage to property, workplace, environment or a combination of

these,

Risk: Risk is defined as combination of likelihood and consequence(s) of specified

hazardous event occurring.

v

<

The simple method to recognize hazard is to use the five common senses (sight,
hearing, smell, touch, taste).

Sight: Some things can be easily seen as dangerous.

Heating: An odd noise can mean that something is wrong that could lead to danger.
Smell: Unusual smell like that of a chemical can mean there is a leakage that can
cause irritation, suffocation or other problems.

Touch / Feel: Unusual warmth in an office can mean that the air-conditioner is not
functioning properly causing discomfort.

Taste: Food that is distasteful could mean that it is a spoilt and may lead to food

poisoning.

Machine Safety

v
v

AN

Think safety before commencing the activity.

Know and understand all the safety features and instructions of the machine before
operating the machine.

Read all warnings and danger notices.

Know where the emergency stop button is located.

Switch Off machine completely before changing or adjusting any parts of the
machine.

Do not attempt any maintenance work on the moving parts of the machines.

If any part of the machine is not functioning, inform the same to your departmental
engineer immediately. Don't attempt to repair it if you are not trained.

Use proper tools to work on machine. Never use bare hands.

Don not wears loose clothing when working on machines.

Use appropriate personal protective equipment when operating or working on
machine.

Read and understand the machine instruction manual before operating the machine.



33

Material Safety Data Sheet System

v’ Material safety data sheet reveals information about potential dangers that could lead
to an accident. Names of other hazardous substances I properties of the said
chemicals. Safety precaution, its effects on human and environments, ways to fight
with dangers and tips on the first Aid requirements.

v" Everyone who works with chemical directly or indirectly must read the MSDS.

v The MSDS must also be carried when transporting chemicals including waste.

v' The MSDS is available with the user department. The copy of same is available with
Emergency Control Center, Health. Safety & Environment Department for reference.

Hazardous Area Safety

v API Manufacturing department, solvent yard, Dangerous petroleum store, corrosive
material store, switch yard are defined as hazardous areas.

v Following are the safety instruction for these areas.

v Switch OFF the mobile phones before entering into the area.

v During handling of flammable liquids precautions to be taken to eliminate static
electricity.

v’ Select and use personal protective equipment.

v Understand properties of chemicals and storage methods. Possibility of hazards due to
intermixing (of Non- compatible chemicals)

v Follow disposal methods and deactivation procedures.

v' Ensure Guarding and use ear thing [ bonding.

v Ensure Fire hazards possibility, type of fire extinguishers available and its use.

v Follow Safety Permit Systems.

v Ensure correct label before use.

v Obey warning and danger signs.

v" All concerned persons must be trained on chemical handling and MSDS.

v" Use eye wash or shower with plenty of water when you come in contact with
chemicals (for minimum 20 minutes).

v

No visitors [ suppliers I vendors are allowed to enter this area without permission.
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Laboratory Safety

v' Label all chemicals and regent bottles clearly. Store them in appropriate places.

v" Volatile, combustible, flammable chemicals must be stored away from direct flame
and other sources of heat.

v" Poisonous material must be kept locked.

v Fuming cupboard must be used where toxic, irritating and flammable vapors are
involved. Exhaust fans [ blowers must be kept continuously on to drive out any fumes
or vapors if present.

v" While handling toxic and corrosive chemicals, use proper personal
protective equipment’s.

v Do not throw used solvents into the sink but, collect them in containers for recovery
or disposal.

v" There are energy lines and taps in laboratory. Get them inspected periodically and see
that leaks are detected and rectified quickly.

v" While pouring solvents which develop static charges from bigger container to smaller

container, both of them must be earthed and bonded in order to prevent fire and

explosion due to static charge buildup.

Chemical Safety

v
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Know the hazards of the chemical you deal or work with.

Make sure you have a copy of the MSDS, read and understand it.

Use appropriate personal protective equipment’s while handling the chemicals.

Label all chemical containers and bottles correctly.

Store the chemical as per the incompatibility.

Obey warning and danger signs.

Use eyewash and safety shower with plenty of water when you come in contact with a
chemical (for minimum 20 minutes).

Try to stop the spillage, if any, and report the same to the shift in-charge and safety

department simultaneously through your colleagues earliest possible.

Gas Cylinders Handling

v
v
v

Store the cylinder in well ventilated place / cylinder cage.
Ensure the color coding of cylinder as per IS (Indian Standard) specification.

Do not drag gas cylinder. Use trolley for transport of cylinder.



Always store and use the cylinder in upright position.

Always chain the cylinder to prevent accidental knocking out.

Always use a pressure reducing regulator free from oil and grease attached to the
cylinder valve.

Keep the metal cap in place to protect the cylinder valve.

Before removing the regular from valve, close the valve and remove the gas by using
regulator.

Use appropriate personal protective equipment while handling cylinders.

Keep the valve of cylinder closed whenever not in use.

Equipment Safety

v

v
v

All new equipment’s should be procured as per user's safety requirement and
designed accordingly.
The equipment’s should be qualified for installation, operation and performance.

The Persons working on the equipment’s should undergo the operation training.

Hand Power Tools Safety

v
v
v

<
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Use the right tool for the job.

Immediately report all faulty equipment to your senior or departmental engineer.
Take extra care of your tools. Keep them clean and in good working condition.
Replace damaged or worn out tools.

Do not carry tools in your pocket. Use a proper tool kit or box.

Use appropriate personal protective equipment’s while working or carrying out any
repair jobs. ,

Make sure all guards and safety devices are it ’Iﬁge and functioning properly before
operating any power tools. M

Electrical power tools must be properly earthed.

Do not operate electrical equipment with a wet hands or while standing on a wet
ground.

Office Safety
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