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Safety Aspects in Bulk Solid Handling and Transportation

So, for welcome boys we are now, coming to the last module of our discussion. In our
discussion on the bulk solid handling and transportation we have discussed that different type
of bulk materials different type of your industry different operations that is involved in
handling this bulk material crushing screening. And then we have discussed different mode of
transportation whether it is by truck or locomotive or by trolleywear system or by
pneumatically or hydraulically we have introduced number of concepts which are used in

bulk solid handling and transportations.

Now coming to the conclusive chapter of on this learning process and you are more or less if
you have spent time on each and every module you are now, ready for serving the industry in
that sector. But for that what is most important in working in industry is safety maintenance
and monitoring. And we will be discussing in this lesson this module the safety maintenance
and monitoring along with some of the latest development which has come in automation that
we will be concluding our in the last lesson.
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After going through this lesson you will be able to:

+ Define accidents

+ Identify cause and effects of different types of
accidents

+ Describe approaches of safety management in bulk
material handling and transport

i

Conveyor Fire

Now, today we will be discussing the safety aspects in bulk solid handling and transportation.

Now, safety means what and the safety is that is our without any disruptions when we can



work the disruption should not be there in the machine disruption should not be there in the
persons who are working with the system or disruption should not be there in the services
rendered. So, and that is why and this exactly get disturbed whenever in our common

language we say whenever any accident takes place in the industry in your operations.

Now, this disruptions by accident what is this and then how our safety get affected that will
be discussed. So, that after this discussion you should be able to define what is mean by
accident identify the causes and effects of different types of accidents and describe the
approaches of safety management in bulk material handling and transportation. So, in that
this is a vast area each and every type of operations they have got depending on the

technology deployed.

The arrangements made to manage the safety will be different. However there are some basic
concepts that we will be discussing today why you can see in this figure that when you are
working in a mines there sometimes your that whole high wall may collapse and you can see
in this figure a truck is below this hole the brushes it has got buried. There is case there is
many places a dump truck has got totally burnt out and you can see a conveyor belt they got

caught under fire.

So, such types of things are hope though it is not a common nowadays it can be controlled by
proper engineering. So, but thing is that all the technology of bulk material handling what
you have studied. So, far they can lead to an accident or a breaking of safety if you are not
following certain norms in while delivering the services.
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Safety Engineering and Management in Bulk Solid Handling and Transportation aims at

+ accident prevention
+ reducing the risks associated with human error
+ deriving safety benefits from engineered systems and designs

To achieve these all Bulk Solid Handling and Transportation operations need to

v Introduce Safety engineering as a process to design workplaces to prevent
accidents.

v Apply Safety Concepts through appropriate engineering to provide detailed
approaches and modes of actions for accident reduction.

v

v Integrate risk management process in operation, maintenance and monitoring to
identify potential hazards and take engineering actions to "design out" such
hazards.

v Impl t Safety Engineering and Manag to develop intrinsically safe

equipment, systems, processes and facilities for Bulk Solid Handling and
Transportation

So, safety engineering and management in bulk solid handling and transportations there have
they have got number of things they aims at your accident prevention that means whatever
the disruptions we have just said that it should not be there. So, accident prevention is the
first thing that when you want to engineer safety in a particular operation. And then it will

have to be reducing the risk associated with the human error.

Many a times you know that they say while going by the roadside you might be seeing
number of accidents taking place that many a time the persons they do some mistake as a
result the accident take place. So, that our engineering safety or safety engineering that will
be reducing this risk that means you will not commit error for that sufficient warning and

sufficient whatever the work you will be doing in the industry.

It should have a proper indications and the operators and of workers will have to be properly
trained and given proper instructions. So, that they do not commit those errors that may lead
to accidents. Deriving safety benefits from engineered system and designs so, in a safety
engineering or safety management in the in your process it will have to you will have to

arrange your system in such a way that you can get the benefit of safety.

Now, to achieve all these objectives of safety management you will have to introduce safety
engineering as a process to design workplace to prevent accidents. Now, workplaces
wherever your this the machines will be working and then where you have made the site that
is your workplace and there you will have to design that mean designing of a work place

means which machines will be located where.



And then which machines will be performed by what level which is linked with the other
machines and then in what are the precautions to be taken by there where it has been properly
displayed that is the way how you will be designing the workplace and the apply safety
concepts through appropriate engineering to provide detailed approaches and modes of

actions for accident reduction.

That is a statement which says that exactly this applies safety concepts that is what the safety
concept means they find out that how and under what actions of persons an accident can take
place. Now that may be many things that if a person is he is taking a job where he does not
know that what may happen without knowing if he put his hand over there accident may take
place. So, that what are those concept safety concepts they identify that what type of

operations may lead to a safety failure or accident take place.

So, for example the persons may be having a tendency to walking that is your walking by the
side of a bridge where there is no railings. Definitely that safety break is here too one is if a
bridge is there, there could be a big fall for that there should be a barrier for protection if the
barrier is not given that means that work site is not providing the necessary safety provisions.
And if the person is walking without a safety belt if he is going to the edge of the bridge that
where it he may fall down that is also that means he is violating the safety concept.

So, those types of things we will have to learn then integrate risk management process in
operation maintenance and monitoring. Now, this risk management that means the the risk
you understand that there is a the probability of failure that is how risk statistically you can
determine that what will be the risk at a particular workplace. And once you find out that

there is a risk.

Then you can if it is a because of the design of the machine there is a risk then you can design
it out that means if that your a dump truck it is to sometimes you may to may keep it standing
on a slope. Now, if you put it standing on a slope then it may by itself wait it may skid and
rolling down and then uncontrolled way it may cause an accident. But for that; that means it
can be made a system design out means if it is there on a this inclined roadway that

intelligence system can be there that automatically a parking brake will be applied.



That means if you are st you are parking a very heavy truck on an inclined surface because of
the its own weight it may slide down. So, there the system should be design out the risk will
be if it is standing over there if it is not writing or if the equipment if the machine understands
that the operator is not on the steering that means it is unattended at that time automatically

the parking brake will be placed.

So, that the people that this the truck will not be sliding down. Many a times this accidents
takes place that sometimes you might have seen in places in a hilly hilly towns a common
accidents take place that is if you are parking your car while going up in your house and there
at the back side you keep a peg over there and sometimes the driver when he removes the peg
and go wants to go to his steering position by that time the car rolls back and go to the road
and at that time you need bus coming over there they get head up.

Such types of accidents where common if you go to Shillong and places you may find such
type of accidents that take place. so, design out is a if you find out that there is a potential
hazard of a particular system in a particular work site you will have to make this observations
and then design out by applying your engineering knowledge. And implement safety

engineering and management to develop intrinsically safe equipment.

Your equipment will be intrinsically safe means it is got it has been designed in such a way
that its all system processes facilities are safe. Say one intrinsically safe example is say in
underground mine we have said that if there is a fire dump meeting and air mixture is there
and if it at a particular ratio if you switch on then the at the time of switching whatever the
small spark is there that is sufficient to ignite that and goes an explosion.

So, that will have to be done all the switching circuit will be done in such a way that there
will not be any spark generated. So, that means that circuit is intrinsically safe. So, similar
types of things are there.
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What is an Accident?

+ Unintentionally-caused negative events at work, workplace, occupation

+ Awork accident, workplace accident, occupational accident, or accident at work
is a "discrete occurrence in the course of work" leading to physical or
mental occupational injury.

+ Unplanned or uncontrolled events that cause physical harm to workers on
the job

Then let us now, try to define what is accident. So, accident is unintentionally caused
negative effects at work workplace or occupation. That means if nobody exactly intentionally
create an accident. So, that is why accident is an unintentionally caused and each negative
event because there is no positive outcome comes out of accident. So, a work accident or
workplace accident occupational accident or accident and work there are many different type

of accident could be there.

And these are a discrete occurrence in a course of work when the work is going on at that
time something suddenly it happens and it leads to a physical or mental occupational injury.
There could be in your in a certain work place if it all the time giving a lot of vibrations on
your head you may get a little bit of angry your natures could be a different type. So, that in a

occupational site in a in a very noisy railway stations.

If a persons are doing some very business where he gets irritated all the time then he nature
that becomes like that he will be very that is irritated with every little provocation because of
that you may find in many places they in a very the noisy very unhealthy working places
when a busy people that working in a very hard labor they get very easily excited and they
got started quarrelling which can be observed in many places then unplanned and

uncontrolled events that cause physical harm to workers on the job.

So, there could be accident because of unplanned and uncontrolled event normally in a
controlled event when something going wrong you can easily stop it. So, if it becomes an

uncontrolled then it will be causing your physical harm. So, basically accidents are those



incidents that is which has resulted in the physical harm to the workers or which has caused
damage to the property or machines.
(Refer Slide Time: 14:59)

Types of Accidents in Bulk Material Handling and Transport

1. Overexertion: surpassing the normal capability in doing a
work by men or machine. e.g. trying to lift a heavy weight by a person or
by a weak rope. Injuries from overexertion: sprains and strains

2. Falling: of person, falling down stairs or machine platform.
3 Slips and trips: slipping on a slippery surface wetted by oil spill
4. Falling objects: Falling of object on person or on damageable items

5. Repetitive motion: whole body vibration to the truck driver on a
poor haul road can cause back injury and back pain

So, that is an accident and once you know this accident you can easily find out that what
types of accidents are there in our bulk material handling. Now, this there will be different
types of accidents could be there. The first is your over exertion that is over exceptions type
is when you are exactly the surprising or superseding your normal capacity at that time a over
exertion exercise accident may take place.

Say for example you know that while you are lifting a big bag of cement that every person
she has got his physical limitations he knows that he cannot lift but at that time also by
bending if he starts taking up over that load he may create a that is injury to his back. So, like
that because of some over exertion you may get sprains you get strains you may get dislocate

your arm may get twisted and those type of things are there.

In the machines also if a particular rope it can lift only say up to 500 kg if you put there 700
kg and want to do it that rope will get broken and then everything will fall down. So, that is
over exertion other type of is a falling is a very common accident that is exactly you may find
in the industry some person falling from a stairs failing from a bottom down falling from this

or getting then slips and trips is also because there are many slippery surface may be there.

Your oil is splitting on the floor with your shoe when you are working that there it may slip

and fall. So, then the falling objects many times when you are handling the bulk material



there will be boulders and all particularly in a mine you may find that is your the object is
falling from the that is your from the high wall it may heat you can hit the machine, machine
may break or if you hit a person, personally get bodily injury or sometime it can become fatal
also.

Sometimes that is your the falling object may be just like a flying rock because when you are
doing a blasting for the producing those bulk material in a mines at that time that if the
blasting is not properly designed then there could be stones which are going and thrown and
can hit. So, then there is a repetitive motion sometimes these vibrations they are also capable

of causing harm you know that that is called your whole body vibration.

If you are having driving a very heavy truck say 270 on a truck and your road is undulating at
that time when the driver will be moving and then his the seat on his sitting it will be giving a
vibrations. Now, those upward vibrations you can think of that whole weight of the truck that
is exactly giving an upward vibration means his momentum and by that his backbone it may
get all the time repetitive vibrations by which he may get a permanent back injury.

(Refer Slide Time: 18:22)

Types of Accidents in Bulk Material Handling and Transport

6. Being struck by or colliding with an object
7. Improper body movement: twisting, turning and bending, combined
with lifting heavy/bulky materials are significant causes of back and
spinal injuries when handling or storing materials.
8. Road Traffic Accidents
9. Electrical Accidents:
* Electric shock: occurs when an extremity such as a finger, hand, or N\ \
arm is placed across an electric current.
* Electrical burn: occurs when severe electric shock causes tissue to
burn.
* Electrical fires: occur when electric current ignites flammable
materials.

Truck while burning

Truck after burning

So, those types of things are also accident. So, this type of accidents in the bulk material
could be even being stuck by a colliding with an object that is your the head on collisions it is
often a case. That sometimes what happens your when you are having a very high truck and
then from there you are having the side windows from the windows you cannot see you

cannot see the things because that there is a visions.



So, there is a blind area in that blind area if something comes over there it may heat and you
cannot know similarly if you are not having a CCTV then such a heavy truck when it will be
going backward if any car or any object is lying over there it will be hitting over there and
then there will be this collision will lead to an accident. Then there could be these twisting

turnings bending lifting another; this type of accidents are also there.

Road traffic accidents are very common and other type of accidents is your electrical
accidents. The electrical accidents can lead to electrical shock electrical burn and electrical
fire may take place. In the figure you can see that this is a very it this has taken place in
number of places you are having the overhead lines and then suddenly if the operator is not

aware of and then he just raises dump body of the dump truck.

And that then dump truck heats that wear and get electrocuted number of fatal accident have
taken place here in this particular thing which happened at Kentucky it has it is this the truck
is burning and after burnt you can see the bond track how it happens. So, you can see that
these types of lot of case studies of accidents in bulk material handling are there.

(Refer Slide Time: 20:17)

Impacts of accidents

Work place accidents and incidents most often result in:

+ Strains

+ Sprains

+ Cuts

* Punctures or wounds

+ Contusions or bruises

+ Inflammation

* Fractures

+ Chronic sicknesses resulting from a type of work (e.g., a skin disease caused by chemical
exposure).

Now, when an accident takes place sometimes it may become fatal sometimes it may lead to
a lot of your property damage and property destructions. You may get a big financial this
financial loss because of this but other than that the persons even in small accidents they can
have as severe bodily injury. He may lose his limb or sometimes he may break and he may

get hospitalized for this months.



Because of the after the accident but the some common accidents like your getting strains
brains cut that punctures or wounds and this some bruises containing place inflammation and
the fractures some sickness may get induced because of this some skin disease and chemical
like that in because in the bulk material you may be handling sometime toxic material
sometimes some your that you say that with different type of fine particles which may be
inhaled by that you may be damaging your lungs. So, there are many places where your
certain accidents can take place.

(Refer Slide Time: 21:33)

Accidents in Bulk Material Handling

1. ‘A crushing plant operator tried to ‘nip’ some rock that was not passing 7 =
¢ i < Learning Activity:
into the crusher jaws. He used a bucket tooth attached to a chain to enable Prepare a report on accidents during

the crusher jaws to grip the rock. The bucket tooth jammed, pulling the | last five year in the bulk material

operator off balance and causing him to fall into the crusher. He suffered a | handling sectors in the world using
public domain accident reports

broken leg and other injuries, then died shortly after’ - sourced from USA

quarry accidents.

2. 'An operator decided to clear a blockage in a crusher using a long crow bar
to dislodge the material - without stopping the crusher. The crow bar was
struck by the crusher jaw, forcing the bar against the operator’s neck,
killing him instantly’ - sourced from USA quarry accidents.

3. ‘A crusher operator was trying to remove a build up of dirt around a

conveyor drum using a short piece of steel. The plant was operating and
the steel became caught, drawing the operator’s arm into the drum
causing significant injury to his arm’ - source Quarry Accident Victoria.

Now, there are many case studies are there you can find out the few things to know that you
have now, learned a crusher screen and then conveyor belt these are very much there in any
beneficiation plant or the colloisian plan. Here some example of how a person get injured in a
crushing plant operator tried to nip some rock that is rock is getting stuck and was not passing

through the cursor jaw.

You know as your crushers you have studied there is a fixed droplet and the other job plane is
making like that with the toggle it is moving. Now, he found that this one rock boulder it is
not passing through that and then he used a bucket to attach to a chain with a chain and then
at the end he has done and by hammering it with that he was trying to break this jaw to by

gripping that rock.

Now, the bucket tooth by which he was breaking that rock and trying to push that through the
jaw crusher it got jammed and when it was gaming then you he when he was trying to pull

because of the force he just fell down into the jaw crusher and you can imagine that when he



is falling into the jaw crusher jaw crasher is operating his got almost he got crashed his leg

and all he got multiple injury and he died this happened in USA.

Similarly another case happened one operator he decided to clear a blockage in a crusher
using a long rover you know that cropper by which he was having a longer arm. And then he
did not he thought that because if you stop the crushers to that rock which is getting blocked
for that he thought it is very easy you will just put the rock robber and that lift the rock it will
be broken and then things will be there if the stop means 10 minutes.

Then it would restart and all the productivity will be lost and then his boss will be scolding
him he thought that ok he will make the crusher running with that. Then the cropper was
struck into the crusher jaw and then forcing the bar against the operator's neck killing him
instantly because it was there then when he started putting it got cut. And this another

example | can tell you this happened in when | was working in Neyveli Lignite Corporation.

A conveyor belt which was to be that you know that shiftable belt conveyor after the shifting
it need to be aligned for a lining the conveyor belt is just hold by a pipe layer and on a hook
and then the senior foreman he just watch that whether the alignment is proper or not. So, that
what happened on that unfaithful day when this grain hook it was lifting the conveyor belt he
was looking to that alignment at that time from that hook the wear rope it fell down and that

whole steel cord belt it hit his neck he could just see like that and he died.

So, that means in a bulk material handling you need to be careful that is the first thing in the
first two examples he is not supposed to he is not supposed to lift the this rock like that in this
case he is not supposed to be under that unsecured conveyor belt that accident takes place. A
crasher operator was trying to remove a buildup of dirt around a conveyor drum using short
piece of steel the plant was operating and the steel became cut and drawing the operators arm

into drum causing significant injury arm.

So, that means in a query this type of accidents take place. So, what is your learning activity
please prepare a report on accidents during last five years in the bulk material handling sector
in the world using public domain accident reports. That you make a just you just collect few
there is a accident and see that how the accident reports are written there you will be learning

what is the technology involved with.



If you do not know that what is the engineering of the equipment how it functions if you have
not studied that then it may lead to that accident. So, while doing this exercise you will be
understanding why we need to know the core engineering and how the things work.

(Refer Slide Time: 26:27)

Learning Outcome

Accidents in Bulk Material Handling

Write a techo-art script for
a skid or a documentary
4. A summer worker was cleaning a conveyor belt with solvent. After a moment, he | film for enhancing safety
asked the operator to move the belt forward. The op d that it would toi

safety culture. Organize a
one act play competetion

to enact such scripts on
belt began to move. However, this was not the case, and when the operator stage.

take a while, after which the summer worker continued cleaning, assuming that the
conveyor belt had a pre-start alarm feature which would sound an alarm before the

eventually started the belt, the worker’s left cuff was caught between the belt and a
drum, pulling his left arm into the in running nip. The summer worker’s left arm had
to be amputated.

5. In a belt alignment job in a lignite mine after shifting a shiftable belt conveyor, an

Assistant plant manager was giving direction to the pipe-layer operator who was
pulling the belt the supporting frame. The belt was suspended by a wire rope on the,
hook of the pipe-layer which got snapped and the belt hit the officer’s neck and he
died instantly.

So, there are many accidents that reports are there you can see that is your in case of bulk
material handling and transportations. So, | this is another learning outcome testing for you
write a techno art script for a skid or a documentary film for enhancing safety awareness to

inculcate safety culture. Organize a one-act play competition to enact such scripts on stage.

Now, these particular things if any one of you are having any artistic quality or dramatic
experience try to write down that this type of accident which | have narrated here. You can
collect such type of small story of what accident have taken place and then try to give a
artistic outlook you can give a dance and drama or with a simple drama educative videos
educative scripts you can prepare this could be also you can it can make you rich if you can
do it professionally.

So, these are the some of the things that after learning this safety and after learning the
technology and after learning this safety aspects of the operations you can do it.
(Refer Slide Time: 27:49)



Recommendation

v Learn and Perform a hazard assessment prior to beginning work to be aware of
the hazards in the immediate work area

v Install adequate alarm of potential dangers. Innovate, design and implement

¥ While working on site maintain a safe working distance from high voltage lines.

So, what is the recommendation here learn and perform a hazard assessment prior to
beginning work to be aware of the hazards and the immediate work area. How the hazard
assessment is to be done there are procedures and if you just make a charge and these are not
very difficult things the first important thing is to know the engineering of it and after that

how it is managed you will have to read and learn and do it.

Then there is a install adequate alarm for potential dangers. Now, where the danger is you
will have to innovate design and implement as | said that if there is a truck and from the truck
there is a blind zone. So, you can easily find out you can think of a small experiment that is
your you and your friend that can be putting your light and up to what distance you can see
around a car you can make a mapping you can survey the illumination level or the visibility

level.

Then from a truck if you know that this is the region where the truck cannot see then you can
put some signal that is if anything comes over there how the operator will be getting a
warning such type of innovative appliances are coming up by many start of this days. So,
while working on a site maintain a safe working distance from high wall lines. So, high
voltage lines so, that means how the that you have seen that photograph that dumper operator

got killed because of the electrocution.

But if there were a system that whenever it is coming near to the where that there will be a
warning coming and then he cannot lift that the hydraulically lifted that your body that will
get released and that it will never go up. So, like that protective systems can be developed.
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Dangers with Conveyors

o Entire system should be considered a hazard.

« Conveyor belt does not give response time: If an extremely good athletic
responsive person’s response time is 0.18 sec get tangles in a conveyor belt
traveling 1.5 m/s, he would be carried 0.27 m before even realising what has
happened.

« Dangers of remote starting. can suddenly catch a worker unaware, leading
to serious injury or death.

« Release of Stored Energy: On a sudden switch of power failure, the conveyor
belt stops as it is de-energised, but tension may remain in the belt in the form
of stored energy and will try to release it. This can induce,a pulley slip, which
occurs when the belt slides around the head pulley to equalise the tension.
The distance covered will be proportional to the amount of tension stored
and the belt's modulus (elasticity). If a worker is on the belt or close enough
to be pulled in during this sudden release of energy, injuries or death can

So, there are many issues like that there are dangers with conveyor belts conveyor belt can be
a source of this lot of accidents as | said that one accident of Neyveli Lignite. Similarly when
a conveyor belt will be started moving if you just stop it suddenly at that time it is exactly all
its energy does not get released. So, that and also when it is running at a speed of 1.5 meter at
that time it has got that is if you get stuck your hand over there is you will not having a
response time to come out of it because by that time you will be pulled back.

(Refer Slide Time: 30:33)

Taking a shortcut by crossing over or under a conveyor can lead to injury

https://im-mining.com/2021/03/24/addressing-
k-pract d 3 /

So, that is why you should be very careful even the these are the things that you should not
cross a conveyor belt that is if your this is the return belt of the conveyor this fellow is trying
to go to the other side because otherwise you will have to walk a one kilometer. But at that
time if he just he fails that it is running very slowly. So, he can go and cross over there many



persons many workers does this type of mistake and they lose sometime bodily injury and
sometimes they lose their life also.
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Prevent Conveyor Belt Hazards:

» Never touch a moving belt

» Render the moving components like idlers, drive shafts, couplings, pulleys and speed sensors
inaccessible by suitable guarding to avoid risk of entanglement or entrapment.

» Ensure guards are adequately constructed, properly installed, functioning and well-

maintained

Practice lockout/tagout/block-out/test-out for attending maintenance or repairs

Provide anti-rollback devices (also known as backstops) on the head pulley

Follow safety guidelines strictly

Identify the pinch points on a conveyor that can trap a worker along with his working tools,

e.g. drive pulleys, snub pulleys, idlers, stringer, chute walls and deflectors

Examine the tools used by workers near pinch points so that the workers are unable to

reach around, under, through or over the barrier separating them from moving components.

Make conveyor cleaning worker free by automation. The process of cleaning puts a

worker in proximity to a very dangerous machine. The cleaning shovel, sweep or hose off

accumulations puts the worker within arm's length of the conveyor.

Airborne dusts from conveyor induce lungs desease and long-term or chronic breathing

issues.

Training-out-hazards through appropriate working rules

~ V VVY

~

~

So, you can prevent this conveyor belt hazards by different methods. So, that some rule is
never touch a conveyor belt render the moving components like an idler driver that is your
driveshaft coupling all these things. So, that there should be wherever the moving part is
there you should have proper guards we discussed in our conveyor belt discussions also. And
you ensure that the guards are adequately constructed it is not just like a if you come and you
are leaning on to the guard and then along with the guard you fell down into the moving part

will be dangerous.

So, it should be properly designed engineering thing should be adequately done. And you
should have lot of this wherever it is an anti rollback devices your the all the safety guidelines
given by the manufacturer will have to be followed. So, there are many issues which you can
follow these things I will be giving you all these information’s in your Moodle part which |
have already given you the passwords go through it.
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Hazardous locations at conveyor

installations needing guards
Conveyor belt must have safety
protection devices

v Pull cords along the
conveyor

v Stop buttons at critical
locations

v Backstops (roll-back
protection)

v Start-up warning systems
(audible and visual)

v Lockout devices and

v guards

And this will be giving you a idea that in your bulk material handling what type of different
locations where the hazards can takes place and then what you must do for your safety
purposes. So, in all conveyor belt there are pool carts which along the conveyor there are stop
buttons there are back stops there are startup warning system there are lockout devices there

are guards and you must check.

When you are working with such a system try to find out the literature what are the safety
devices there how they are operated how they are maintained because if you do not maintain
there will be problem.
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Aim for zero accident

1
Pyramid of overall objective of zero accident FA
30

Ovarall objective of safety in the lron and steel plant
Lost Workday Cases
Q P T

300,000
At-Risk Behavors (estimated)

R The most effective way to reduce fataliti
is to minimize unsafe behaviors

IThe pyramid of the overall approach to the target of zero
laccidents

And your objective should be aiming at zero accident and there is the management task you
will have to manage safety in such a way that you first take to identify that is your the your at



the lower level your at risk behavior if the behavior is risky then there will be near misses and
there will be recordable injury and loss of work there causes and then will be fatality. So, you
will have to do at the same time that is if you know that zero unsafe acts will lead to your
zero medical treatment injury that will lead to your zero fatalities will lead to a zero injury

workplace.

So, that means certain things you will have to develop the behaviour and culture. That safety
culture if it is not there you will not be able to zero accident things like that.
(Refer Slide Time: 33:57)

Safety performance indicators

* industrial accident

* industrial injury

* lost time injury

+ fatal injury

+ severity rate

+ frequency rate

* lost time injury frequency.

 Motivation asd behaviour

Improvement in safety —a-

[

Develop safety maturity curve after determining
safety indicators and hazards statistics

That is why whenever you join in the industry try to see that how your safety works are
maintained and you need to find out that safety maturity of the company your safety
performance indicators that will be your industrial accident in industrial injury lost time
injury fatal injuries severity rate frequency rate lost time injury frequency these are

statistically collected.

And over the time how it has taken and you can find out whether your particular area is your
safety maturity is achieving or not.
(Refer Slide Time: 34:24)



Hazard Auditing

Investigate to quantify hazards and reveal trend, if exists

+ working in confined space, + unsafe scaffoldings

+ working with improper tools, + over confidence and working

+ poor illumination, without safety appliances, personal

+ poor ventilation, protective equipments (PPEs),

+ electrical hazards, written clearances, and shutdown

+ falling objects clearances etc.

* loco movements and unmanned  + Number of times of Violations of
crossings, safety protocols and shut down

*+ moving equipments procedures etc. are revealed in

+ unpreparedness for emergencies hazard auditing

So, there exactly the terminology is hazard auditing just like a safety auditing you need to
investigate the quantify that what are the hazards and then you can come up to a that is your
safe operation. So, many of the reasons you can find that hazards may come if you are having
a more very confined place to work. If you are not having a proper tools if you are not having
proper illumination if you are not having proper ventilation if there is an electrical things are
unsafely kept your if the falling objects can come without any resistance restriction. So, like
that you identify depending on your situations.

(Refer Slide Time: 35:06)

Safety Management
+ Eliminate

+ Substitute

* Engineering How do we measure and manage a Safety Culture?
+ Administrative Culture is the way we do things.

+ Wearing PPE

See it: Identify risk

Access it: Assess the risk Safety is everyone's resPO“Sibi"W
It's a team effort

Fix it: Control the hazards

Evaluate it: Check the control work

And you will have to make the safety management by eliminating substituting engineering
administrative and wearing personal protective equipment and for that you will have to
identify risk you will have to assess the risk you will have to control the hazards and you will
have to check the control work that is the safe thing and safety will be achieved. But in the



mines or in the material handling system you always remember wherever you are working

safety is everyone's responsibility and it is a team effort.

Then the competition may be there in your student life but once you are there in the field you
will have to work as a team and that safety is achieved through a teamwork only.
(Refer Slide Time: 35:50)
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So, there are number of references on this subject is a very vast you can do a lot of work on it
you can do a lot of your academic work also applying how to apply statistics and all safety
engineering itself is a subject but here | have just told you to have a general idea. Because
now, you will be ready for going to the industry to work as an engineer that whatever
engineering and the technology you have learnt will have to be applied by considering the
safety aspects.

(Refer Slide Time: 36:19)



CONCLUSION

+ Safety at work place in bulk material handling and transportation is a always a management challenging

+ Technological audit to identify potential hazards in a system and innovating adequate means of
monitoring, measuring and sustaining safe operational conditions require proper analysis of work,
energy and power and identification of releasable energies to cause accidents.

+ Collecting and analysing accidents at different places helps in designing safe operational practices.

So, safety at workplace in bulk material handling and transportation is always a management
challenging. And technological audit to identify potential hazard in a system and innovating
adequate means of monitoring measuring and sustaining safe operational conditions require
proper analysis of the work. And there you will be applying your knowledge of the subject

s0, that you can design out all the safety problems.

And you can manage the things without any accident without creating any problem an
uninterrupted undisrupted service to the industry can be provided while handling your bulk

material and transporting, thank you.



