Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.01

Familiarisation industrial training institute in India

Objectives: At the end of this lesson you shall be able to

» state what is ITI and brief the objectives of ITI
» describe the organizational chart
list out the infrastructure available in ITI

» explain the job opportunities and carrier development after completion of courses

» brief the examination pattern and soft skills.

Introduction to ITI

Industrial Training Institutes (IT1) and Industrial Training
Centers (ITC) comes under Craftsman training Scheme
(CTS) to provide Vocaticnal training in various trades
functioning under Directorate General of Training (DGT),
Ministry of Skill Development and Entrepreneurship,
Government of India.

[Tls and ITCs are one and the same; IT1s are governed by
the statefunion government, whereas, the ITCs are self-
financing institutions to provide same training courses as
[Tl's. Tradetestfor ITland ITCtrainees are commonandthe
National Trade Certificate issued by the National Council
for Vocational Training (NCVT) is of the same standard.

The objectives of an ITI

The objective of an ITlisto ensuring a steady flow of skilled
workers andto reduce unemploymentamong the educated

youth by training & equipping for suitable industrial
employment and as well as for self employment.

The institute imparts training in engineering and non
engineering two years/ one year trade courses approved
by the Government of India inconsultation with the National
Councilfor Vocational Training, New Delhi.

Structure of ITI

The structure of industrial training institute is shown inthe
following chart 1. It may vary state to state It explain the
information forder flow from higher superior officials tothe
ground level officials. Theworking hours may differ stateto
state. The trade master is the overall in-charge for the
particular trade .the trainee has to report to trade master.

Inevery ITIthere is a store andthe incharge of the store is
storekeeper for inward and outward movement of tools,
equipment and consumables. Theinstructorwill indentthe
training requirement for the training purpcses.
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Infrastructure available in ITl's

To provide 100% practical training to the trainees, tools,
equipments, machineries and classroom facilities are
availableinITI's. Continucus learning process/ programs
are conducted inregular intervals as perthe instructions
given by the DGT.

The following facilities are available in ITI's
- Hostel facilities

- Libraries

- Soft skills lab/ computer labs

- High end classrooms /smart class.

- Stores

- Sports

- Wifi enabled campus.

- Industrial visit's/ Industrialist guest lecture
- Internshiptraining onthe job training

- Apprentice programs

- Campusinterview etc

CTS Admission Process

Online counseling is conducted Statewide selection is
made on merit basis duly following rules of reservation.
The candidates exercise the option of choosingthe ITI
and trade of their choice.

Students between the age of 14 - 40 are admitted in
Industrial Training Institutes. Admission is made during
the month of August every year.

Craftsman Training Scheme Exam System

Final Trade Testis conducted on All India basis and the
question papersare issuedto all Trade Testing Centres
onthe same day by the NCVT. Passed-out candidates
are issued with National Trade Certificate (NTC) under
the seal and authority of NCVT by DGT, New Delhi

Job area after completion of training

This highlights the employability aspect on completion
of training. The trainee should be aware of various
prospects available in present market scenario along
with scope for self-employment. For example a trainee
with NTC engineering trade may opt for various jobs
available in different industries in india and abroad.

After successful completion of training inany one of the
engineering trade one can seek appointment in
engineeringworkshop /Factories (Public Sector, Private
Sectorand Government Industries)inIndiaand abroad
as technician / Skilled worker.

Self employment

One can start is own factory / ancillary unit or design
products manufacture and become an entrepreneur.

Further learning scope

- Apprentice training in designated trade.
- Craft Instructor certificate course.

- Diplomainrelevant Engineering.

Skill competition

All India Skill Competition for Craftsmen scheme at
national level was introduced to foster a healthy
competition among the trainees of ITIs/ ITCs

India skill competition is organized by National Skill
Development Corporation., India skill competition the
country's biggest skill competition is designed to
demonstrate the higheststandards of skilling and offers
a platform to young people to show their talent at
national leveland international levels.

The competition is now held every year in 15trades viz.
Instrument Mechanic, Electronic Mechanic, Welder,
Fitter, Turner, Machinist, Mechanic Motor Vehicle,
Foundry man, Electrician, Cutting & Sewing, Computer
Operator & Programming Assistant, Draughtsman (Civil),
Draughtsman (Mechanical), Mechanic Diesel and
Mechanic Refrigeration & Air- Conditioning.

The best trainee of each ofthe above trades at the State
level competition competes at the All India Skill
Competition.

Awards

The best Craftsmenineach of the above 15 trades at the
AllIndia level are awarded merit certificates and a cash
prize of Rs. 50,000/- each. ITIs whose trainee stands
first inthe competition at the All India Skill Competition
is awarded a merit certificate and is declared as the
bestITI.

Approach on soft skills

Soft skills - refer to the cluster of personality traits,
social graces, facility with language, personal habits,
friendliness, and optimize that make people to varying
degrees. The same can also be defined as-ability to
interact communicates positively and productively with
others. Sometimes called "character skills".

More and more business are considering soft skills as
animportant job criteria. Softskills are used in personal
and professional life. Hard skills /technical skills do not
matter without soft skills.
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Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.02

Safety and general precautions in industry/shop floor

Objectives: At the end of this lesson you shall be able to

» state the importance of safety

» list out the safety precautions to be observed in a industry/shop floor
* list out the personal safety precautions to be observed in machine shop
» list out the safety precautions to be observed while working on the machines.

Generally accidents do not happen; they are caused. Most
accidents are avoidable. A good craftsman, having a
knowledge of various safety precautions, can avoid
accidents to himself and to his fellow workers and protect
the equipment from any damage. To achieve this, it is
essentialthat every personshouldfollow safety procedure.

(Fig1)
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Safety in a workshop can be broadly classified into 3
categories.
- General safety

- Personal safety

- Machine safety

General safety

Keep the floor and gangways clean and clear.
Move with care in the workshop, do not run.
Don't leave the machine which is in motion.

Don't touch or handle any equipment/ machine unless
authorised to do so.

Don't walk under suspended loads.

Den't crack practical jokes while on work.

Use the appropriate tools for the job.

Keepthe tools at their proper place.

Wipe out split oil immediately.

Replace worn out or damaged tools immediately.

Never direct compressed air at yourself or at your
co-worker.

Ensure adequate light in the workshop.

Clean the machine only when it is not in motion.
Sweep away the metal cuttings.

Know everything about the machine before you start it.
Personal safety

Wear a one piece overall or boiler suit.

Keep the overall buttons fastenad.

Don't use ties and scarves.

Roll up the sleeves tightly above the elbow.

Wear safety shoes or boots

Cut the hair short.

Don'twear a ring, watch or chain.

Never lean onthe machine.

Don't clean hands in the coolant fluid.

Deon't remove guards when the machine is in motion.
Don't use cracked or chipped tools.

Don't start the machine until

— the workpiece is securely mounted

— thefeed of machinery is in the neutral

— theworkarea is clear & neat.

Don't adjust clamps or holding devices while the machine
is in motion.

Never touch the electrical equipment with wet hands.
Don't use any faulty electrical equipment.

Ensure that electrical connections are made by an
authorised electrician only.

Concentrate on your work. Have a calm attitude.



Do things in a methodological way.

Deon't engage yourself in conversation with others while
concentrating on your job.

Don't distract the attention of others.
Don't try to stop a running machine with hands.
Machine safety

Switch off the machine immediately, if something goes
wrong.

Keep the machine clean.

Replace any worn out or damaged accessories, holding
devices, nuts, bolts etc as scon as possible.

Do not attempt operating the machine until you know how
to operate it properly.

Approach on soft skills

Do not adjust tocol or the workpiece unless the power is
off.

Stop the machine before changing the speed.
Disengage the automatic feeds before switching off.
Check the oil level before starting the machine.

Never start a machine unless all the safety guards are in
position.

Take measurements only after stopping the machine.

Use wooden planks over the bed while loading and
unloading heavy jobs.

Safety is a concept, understand it. Safety is a
habit, cultivate it.

Objectives : At the end of this lesson you shall be to
» state the concept of soft skill

* listthe important common soft skills

» brief the employability aspect of training

» brief the further learning scope.

Concept: Soft skills - refer to the cluster of personality
traits, social graces, facility with language, personal habits,
friendliness, and optimism that make people to varying
degrees. The same can also be defined as an ability to
interact communicate positively & productively with others.
Sometimes called “character skills”.

More and more business are considering soft skills as
important job criteria. Soft skills are used in personal and
professional life. Hard skillsttechnical skills do not matter
without soft skills.

Common Soft Skills

- Strong work ethic

- Positive attitude

- Good communication skills
- Interpersonal skills

- Time management abilities
- Problem-solving skills

- Teamwork

- Initiative, Motivation

- Self-confidence

- Loyalty

- Ability to accept and learn from criticism

« Flexibility, Adaptability
+  Working well under pressure

Job area completion of training: This highlights the
employability aspect on completion of training. The trainee
should be aware of various prospects available in present
market scenario along with scope for self-employment.
For example a trainee with NTC engineering trade may
optfor:

Various job available in different industries in
India and Abroad.

After successful completion of ITI training in any one of
the engineering trade one can see appointment in
engineering workshop/Factories (Public Sector, Private
Sector and Government Industries) in India and Abroad as
technician/Skilled worker.

Self employment

One can start is own factory/ancillary unit or design
products manufacture and became an entrepreneur.

Further learning scope
- Apprentice training in designated trade.
- Craft Instructor certificate course.

- Diploma inrelevant Engineering.
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Personal Protective Equipment (PPE)

Objectives: At the end of this lesson you shall be able to

» state what is personal protective equipment and its purpose

* name the two categories of personal protective equipment

» list the most common type of personal protective equipment

+ listthe conditions for selection of personal protective equipment.

Scan the QR Code to view
the video for this exercise

Personal protective equipment

Personal protective equipment, commonly referred to as
"PPE", is equipment worn to minimize exposure to hazards
that cause serious workplace injuries and illnesses. These
injuries and illnesses may result from contact with
chemical, radiological, physical, electrical, mechanical,
orother workplace hazards. Personal protective equipment
may include items such as gloves, safety glasses and
shoes, earplugs or muffs, hard hats, respirators, or
coveralls, vests and full body suits.

Categories of PPE-Small's’

Depending upon the nature of hazard, the PPE is broadly
divided into the following two categories.

Non- respiratory : Those used for protection against injury
from outside the body, i.e. for protecting the head, eye,
face, hand, arm, foot, leg and other body parts

Respiratory: Those used for protection from harm due to
inhalation of contaminated air.

They are to meet the applicable BIS (Bureau of Indian
Standards) standards for different types of PPE.

The guidelines on 'Personal Protective Equipment' is
issued to facilitate the plant management in maintaining
an effective program with respect to protection of persons
against hazards, which cannot be eliminated or controlled
by engineering methods listed in table 1.

Table 1

No Title
EPE] Helmet
PPEZ2 Safety footwear
BRES Respiratory protective equipment
PPE4 Arms and hands protection
PERES Eyes and face protection
PPESB Protective clothing and coverall
EEEZ Ears protection
BPES Safety belt harness
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Personal protective equipment and their uses and hazards are listed in Table 2

Types of protection

Hazards

PPE to be used

Head protection (Fig 1)

HELMET

1. Falling objects
2. Striking against objects
3. Spatter

Helmets

Foot protection (Fig 2) 1. Hot spatter Leather leg guards
2 Falling objects Safety shoes
STEEL TOE CAP 3. Working wet area Gum boots
HIGH SLIP, OIL RESISTANT
AND ELECTRIC SHOCK PROOF SOLE
STEEL INNER SOLE
INDUSTRIAL SAFETY SHCE
STOUT LEATHER PREVENTS
INJURY TG THE ANCHILUES TENDON
INDUSTRIAL SAFETY BOOT
MNose (Fig 3) 1. Dust particles Nose mask
2. Fumes/gases/ vapours
RESPIRATOR PAD TC
PREVENT INHALATION ADJUSTABLE
OF TCXIC FUMES HOOD
1. Heat burn due to direct contact | Handgloves

GLOVES

2 Blows spark moderate heat
3. Electric shock
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Types of protection Hazards PPE to be used
Eye protection (Fig 5 & Fig6) 1. Flying dust particles Goggles
2. UV rays, IR rays heatand Face shield
High amount of visible radiation
Hand shield
Head shield
HAND SCREEN
Face protection (Fig 6 &Fig 7) 1. Spark generated during Face shield
Welding, grinding Head shield with or
2. Welding spatter striking without ear muff

HAND SCREEN

WELDING HELMET

Ear protection (Fig 7)

EAR MUFFS EAR PLUG

3. Face protection from
UV rays

1. High noise level

Helmets with welders
Screen for welders

Ear plug
Ear muff
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Types of protection

Hazards

PPE to be used

Body protection (Fig 8, & Fig 9)

APRON

LEATHER APRONS

1. Hot particles

Leather aprons

Quality of PPE's

PPE must meet the following criteria with regard to its
guality-provide absolute full protection against possible
hazard and PPE's be so designed and manufactured out
of materials that it can withstand the hazards against which
it is intended to be used.

Selection of PPE's requires certain conditions

MNature and severity of the hazard

Type of contaminant, its concentration and location of
contaminated area with respect to the source of
reparable air

Expected activity of workman and duration of work,
comfort of workman when using PPE

Operating characteristics and limitation of PPE
Easy of maintenance and cleaning

Conformity to Indian / International standards and
availability of test certificate.

Proper use of PPEs

Having selected the proper type of PPE, it is essential
that the workman wears it. Often the workman avoids using
PPE. The following factors influence the solution to this
problem.

The extent to which the workman understands the
necessity of using PPE

The ease and comfort with which PPE can be worn
with least interference in normal work procedures

The available economic, social and disciplinary
sanctions which can be used to influence the attitude
of the workman

The best sclution to this problem is to make wearing of
PPE' mandatory for every employee.

In other places, education and supervision need to be
intensified. When a group of workmen are issued PPE
for the first time.
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Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.03

First-aid

Objectives: At the end of this lesson you shall be able to
 state what is first aid

¢ list the important guide lines for the first aid

* explain the ABC of the first aid

E = ...-'I'.:
Scan the QR Code to view
the video for this exercise

* brief how to give first-aid for a victim who need first aid.

Basic first aid: Basic first aid refers to the initial process
of assessing and addressing the needs of someone who
has been injured or is in physiological distress due to
choking, a heart attack, allergic reactions, drugs or other
medical emergencies. Basic first aid allows one to quickly
determine a person's physical condition and the correct
course of treatment.

Golden hours: India have best of technology made
available in hospitals to treat devastating medical problem
viz. head injury, multiple trauma, heart attack, strokes etc,
but patients often do poorly because they don't gain access
to that technology in time. The risk of dying from these
conditions, is greatest in the first 30 minutes, often instantly.
This period is referred to as Golden period. By the time
the patient reach hospitals, they would have passed that
critical period. First aid care come handy to save lives. It
helps to get to the nearest emergency roocm as quickly as
possible through safe handling and transportation. The
shorter that time, the more likely the best treatment
applied.

Important guideline for first aiders

Evaluate the situation: Are there things that might put
the first aider at risk. When faced with accidents like fire,
toxic smoke, gasses, an unstable building, live electrical
wires or other dangerous scenario, the first aider should
be very careful not to rush into a situation, which may
prove to be fatal.

Remember A-B-Cs

The ABCs of first aid refer to the three critical things the
first aiders need to look for.

- Airway - Does the person have an unobstructed ainway?
- Breathing - Is the person breathing?

- Circulation - Does the person show a pulse at major
pulse points (wrist, carctid artery, groin)

Avoid moving the victim: Avoid moving the victim unless
they are in immediate danger. Moving a victim will often
make injuries worse, especially in the case of spinal cord
injuries.

Call emergency services: Call for help or tell someone
else to call for help as soon as possible. If alone in at the

accident scene, try to establish breathing before calling
for help, and do not leave the victim alone unattended.

Determine responsiveness: |f a person is unconscious,
try to rouse them by gently shaking and speaking to them.

If the person remains unresponsive, carefully
roll them on the side {(recovery position) and

open his airway.

- Keepheadand neck aligned.

- Carefully roll them onto their back while holding his

head.
- Open the airway by lifting the chin. (Fig 1)

Fig 1
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Look, listen and feel for signs of breathing

Look for the victim's chest to raise and fall, listen for sounds
of breathing.

If the victim is not breathing, see the section below

- If the victim is breathing, but unconscious, roll them
onto their side, keeping the head and neck aligned
with the body. This will help drain the mouth and prevent
the tongue or vomit from blocking the airway.

Check the victim's circulation: Look at the victim's colour
and check their pulse (the carotid artery is a good option;
it is located on either side of the neck, below the jaw
bone). If the victim does not have a pulse, start CPR .- If
you are trained.

Treat bleeding, shock and other problems as needed

After establishing that the victim is breathing and has a
pulse, next priority should be to control any bleeding.
Particularly in the case of trauma, preventing shock is the
priority.

- Stop bleeding: Control of bleeding is one of the most
important things to save a trauma victim. Use direct
pressure on a wound before trying any other method of
managing bleeding.

- Treat shock: Shock, a loss of blocd flow from the body,
frequently follows physical and occasionally
psychological trauma. A person in shock will frequently
have ice cold skin, be agitated or have an altered mental
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status, and have pale colour to the skin around the
face and lips. Untreated, shock can be fatal. Anyone
who has suffered a severe injury or life-threatening
situation is at risk for shock.

Choking victim: Choking can cause death or
permanent brain damage within minutes.

Treat a burn: Treat first and second degree burns by
immersing or flushing with cool water. Don't use creams,
butter or other ointments, and do not pop blisters. Third
degree burns should be covered with a damp cloth.
Remove clothing and jeweler fromthe burn, but do not
try to remove charred clothing that is stuck to burns.

Treat a concussion: If the victim has suffered a blow
to the head, look for signs of concussion. Cemmon
symptoms are: loss of consciousness following the
injury, disorientation or memory impairment, vertigo,
nausea, and lethargy.

Treat a spinal injury victim: If a spinal injury is
suspected, it is especially critical, not move the victim's
head, neck or back unless they are in immediate
danger.

Stay with the victim until help arrives: Try to be a
calming presence for the victim until assistance canarrive.

Unconsciousness (COMA): Unconscious also referred as
Coma, is a serious life threatening condition, whena person
lie totally senseless and do not respond to calls, external
stimulus. But the basic heart, breathing, blood circulation
may be still intact, or they may also be failing. If unattended
it may lead to death.

The condition arises due to interruption of normal brain

act

ivity. The causes are too many.

Shock (Cardiogenic, Neurogenic)

Head injury (Concussion, Compression)
Asphyxia (obstruction to air passage)
Extreme of body temperature (Heat, Cold)
Cardiac arrest (Heart attack)

Stroke (Cerebra-vascular accident)
Blood loss (Hemorrhage)

Dehydration (Diarrhea & vomiting)
Diabetes (Low or high sugar)

Blood pressure (Very low or very high)
Over dose of alcohol, drugs

Poisoning (Gas, Pesticides, Bites)
Epileptic fits (Fits)

Hysteria (Emotional, Psychological)

The following symptoms may occur after a person has
been unconscious:
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Confusion
Drowsiness
Headache

Inability to speak or move parts of his or her body (see
stroke symptoms)

Light headedness

Loss of bowel or bladder control (incontinence)
Rapid heartbeat (palpitation)

Stupor

First aid

Call EMERGENCY number.

Check the person's airway, breathing, and pulse
frequently. If necessary, begin rescue breathing and
CPR.

If the person is breathing and lying on the back and
after ruling out spinal injury, carefully roll the person
onto the side, preferably left side. Bend the top leg so
both hip and knee are at right angles. Gently tilt the
head back to keepthe airway open. If breathing or pulse
stops at any time, roll the person on to his back and
begin CPR.

If there is a spinal injury, the victims position may have
to be carefully assessed. If the person vomits, roll the
entire body at one time to the side. Support the neck
and back to keep the head and body in the same
positiocn while you roll.

Keep the person warm until medical help arrives.

If you see a person fainting, try to prevent a fall. Lay
the person flat on the floor and raise the level of feet
above and support.

If fainting is likely due to low blood sugar, give the person
something sweet to eat or drink when they become
conscious.

DO NOT

Do not give an unconscious person any food or drink.
Do not leave the person alone.

Do not place a pillow under the head of an unconscious
person.

Do not slap an unconscious person's face or splash
water on the face to try to revive him.

Loss of consciousness may threaten life if the
person is on his back and the tongue has
dropped to the back of the throat, blocking the
airway. Make certain that the person is
breathing before looking for the cause of
unconsciousness. If the injuries permit, place
the casualty in the recovery position with the
neck extended. Never give anything by mouth
to an unconscious casualty.

How to diagnose an unconscious injured person

Consider alcohol: look for signs of drinking, like empty
bottles or the smell of alcohol.

Consider epilepsy: are there signs of a violent seizure,
such as saliva around the mouth or a generally
disheveled scene™

Think insulin: might the person be suffering from
insulin shock (see 'How to diagnose and treat insulin
shock™)?
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- Think about drugs: was there an overdose? Or might
the person have under dosed - that is not taken enough
of a prescribed medication?

- Consider trauma: is the person physically injured?

- Lookfor signs of infection: redness and/ or red streaks
around a wound.

Operation of electrical mains

Objectives : At the end of this lesson you shall be able to
» explain the term ‘'emergency’

» explain the need to switch off the circuit during emergency
» explain the method of locating the area sub-main and switches in the shop floor

- Look around for signs of Poison: an empty bottle of
pills or a snakebite wound.

- Consider the possibility of psychological trauma:
might the person have a psychological disorder of some
sort”?

- Consider stroke, particularly for elderly people.
- Treat according to what you diagnose.

Shock: A severe loss of body fluid will lead to a drop in
blood pressure. Eventually the blood's circulation will
deteriorate and the remaining blood flow will be directed to
the vital organs such as the brain. Blood will therefore be
directed away from the cuter area of the body, so the victim
will appear pale and the skin will feel ice cold.

» explain the position of handle with respectto ON & OFF in case of iron clad Scan the QR Code to view

switches, MCB and ordinary house hold stitches.

the video for this exercise

Anemergency is an unexpected occurrence and requires
immediate action. In a place like a workshop such a
situation can arise when a person gets a shock due to
electrical current or a person gets injured by the rotating
part of a machine.

In such situations, switching off the supply will be the first
and best solution to avoid further damage to the victim.
For this, every person involved in the workshop should
know which switch controls the area where the victim of
shock remains.

Normally the total wiring in a workshop is controlled by a
main switch and the different areas within the workshop
may have two or more sub-main switches as shown in
Fig.1.

Fig 1 SUB-MAIN DISTRIBUTION

SWITCH BOARD
MAIN M AREA OF CONTROL-SHOFP 4
SWITCH MACHINE LABORATORY

2 I F I AREA OF CONTROL-S8HOP 1
L= L=

WORKBENGH

AREA OF CONTROL-SHOP 2
WIRING CUBICLES

AREA OF CONTROL-SHOP 3
TABLE EXPERIMENTS
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To ascertain the area of the sub-main control, switch off
one of the sub-main switches and try to switch 'on' the
lights, fans and power points in that suspected area. If
they do not work, then the area covered by the fan, light
and power points are controlled by the sub-main switch.
One after another, switch off the sub-main switches and
locate their area of control. Mark the area of control of the
switch in the plan of the wireman's section.
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In a well organised workshop, the main switch, the sub
main switches and distribution ways will have clear marking
to show their area of control. (Fig 1) If this is not found, do
this now. However, If you are not sure about the area of
control the sub-main of the switches it is always better to
switch 'off' the main switch itself.

Fig 2
(=]
STANDARD
OFF POSITION 2 POLEOR g
1 POLE + NEUTRAL ]
(a} IRON CLAD =
SWITCH FUSE UNIT {b) MINIATURE CIRCUIT BREAKERS (MCBs) E
Flg 3
@ ey
SWITCH SHOWS 'OFF' SWITCH SHOWS ON'
CONDITION. KNOB IS CONDITION. KNCB IS
QUTSIDE IN THE BOTTCM CUTSIDE IN THE TOP SICE.
SIDE.
FLUSH MOUNTING SWITCHES
SWITCH SHOWS ‘OFF SWITCH SHOWS 'ON
CONDITICN. KNCBIS IN CONDITICN. KNCBIS IN
THE TGP SIDE. THE BOTTOM SIDE.

SURFACE MOUNTING SWITCHES

FI2ONT10323
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The handle of iron clad switches and the knob of MCB
should be pushed down to switch 'off ' the circuits as shown
in Fig 2. whereas in the ordinary switches, the switch off
the circuit should be done by pushing the switch to upward
position. (Fig 3)

Electrical safety

The emergency situations could happen even at home
Hence, identify the area of control of the switch and mark
themin the main/sub-main/ distribution bound of your house
switch board as a safety measure. Educate the intimates
of the house how to switch off the circuit in case of any
emergency.

Objectives : At the end of this lesson you shall be able to

» explain the necessary of adopting the safety rules
» list the safety rules and follow them.

Safety rules

Necessity of safety rules: Safety conscicusness isone
of the essential attitudes required for any job. A skilled
electrician always should strive to form safe working
habits. Safe working habits always save men, money and
material. Unsafe working habits always end up in loss of
production and profits, perscnal injury and evendeath. The
safety hints given below should be followed by Electrician
to avoidaccidents and electrical shocks as hisjobinvolves
a lot of occupational hazards.

The listed safety rules should be learnt, rememberedand
practised by every electrician. Here a electrician should
remember the famous proverb, "Electricity is a good
servant but a bad master".

Safety rules
- Only gqualified persons should do electrical work

- Keep the workshop floor clean, and tools in good
condition.

- Do notwork on live circuits, if unavoidable, use rubber
gloves rubber mats, etc.

- Use wooden or PVC insulated handle screwdrivers
when working on electrical circuits.

- Do not touch bare conductors.

- When soldering, place the hot soldering irons in their
stand. Never lay switched 'ON' or heated scldering iron
on a bench or table as it may cause a fire to break out.

- Use only correct capacity fuses in the circuit. If the
capacity is less it will blow out when the load is
connected. If the capacity is large, it gives no protection
and allows excess current to flow and endangers men
and machines, resulting in loss of money.

- Replace or remove fuses only after switching off the
circuit switches.

- Use extension cords with lamp guards to protect lamps
against breakage and to avoid combustible material
coming in contact with hot bulbs.

- Use accessories like sockets, plugs and switches and
appliances only when they are in good condition and

be sure they have the mark of BIS (IS]). (Necessity
using BIS (IS]) marked accessories is explained under
standardisation.

- Never extend electrical circuits by using temporary
wiring.

- Stand onawooden stool, or an insulated ladder while
repairing live electrical circuits/appliances or replacing

fused bulbs. In all the cases, it is always good to open
the main switch and make the circuit dead.

- Stand on rubber mats while working/ operating switch
panels, control gears etc.

- Position the ladder, on firm ground.

- While using a ladder, ask the helper to hold the ladder
against any possible slipping.

- Always use safety belts while working on poles or high
rise points.

- Never place your hands onany moving part of rotating
machine and never work around moving shafts or
pulleys of motor or generator with loose shirt sleeves
or dangling neck ties.

- Only after identifying the procedure of operation, operate
any machine or apparatus.

- Runcables or cords through wooden partitions or floor
after inserting insulating porcelain tubes.

- Connections in the electrical apparatus should be tight.
Loosely connected cables will heat up and end in fire
hazards.

- Usealways earth connection for all electrical appliances
along with 3-pin sockets and plugs.

- While working on dead circuits remove the fuse grips;
keep them under safe custody and also display 'Men
on line' board on the switchboard.

- Do not meddle with inter locks of machines/switch gears
- Do not connect earthing to the water pipe lines.
- Do not use water on electrical equipment.

- Discharge static voltage in HV lines/equipment and
capacitors before working onthem.

12 CG& M: Fitter (NSQF - Revised 2022) - Related Theory for Exercise 1.1.03



Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.04

Disposal of waste material

Objectives: At the end of this lesson you shall be able to
» state what is waste material

» list the waste materials in a work shop

explain the methods of disposal of waste material.
» state advantage of disposal of waste material.

» state colour code for bins for waste segregation.

Scan the QR Code to view
the video for this exercise

Waste material: industrial waste is the waste produced
by industrial activity such as that of factories, mills and
mines.

List of waste material {Fig 1)

- Cotton waste

- Metal chips of different material.
- Qily waste such as lubricating oil, coclant ete.

- Other waste such electrical, glass etc.

QIL, CHEMICAL & SOLVENT COTTON WASTE

FI2ON110411

METAL CHIPS ELECTRICAL WAST

Methods of waste disposal (Fig 2)

Fig 2

| WASTE MINIMISATION

L\

| RE USE |

| RECYCLE/compPosT |

MOST SUSTAINABLE
ENERGY RECOVERY]
LEAST SUSTAINABLE
DISPOSAL -
3
METHOD OF WASTE DISPOSAL E
[

Recycling: Recycling is one of the most well known
method of managingwaste. Itis not expensive and canbe
easily done by you. Ifyoucarry out recycling. youwill save
a lot of energy, resources and thereby reduce pollution.

Composting: Thisis a natural process that is completely
free of any hazardous by-products. This processinvolves
breaking down the materials into organic compounds that
can be used as manure.

Landfills: Waste managementthroughthe use of landfills
involvesthe use ofa large area. This placeis dugopenand
filled with the waste.

Burning the waste material: If you cannot recycle or if
there are no proper places for setting up landfills, you can
burn the waste matter generated in your household.
Controlled burning ofwaste at hightemperaturesto produce
steam and ash is a preferred waste disposal technique.

Advantage of waste disposal:

- Ensures workshop neat & tidy

- Reduces adverse impact on health
- Improves economic efficiency

- Reduce adverse impact on environment

Incineration (Fig 3)

Fig 3 Flus Ges

Burmer
OilfiNG

/
=y
=i

0OG 00000508

Wasis
Food

FI20N110413

INCINERATION PROCESS
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It is the process of controlled combustion of garbage to
reduce it to incombustible matter, ash, waste gas and
heat. It is treated and released into the environment
(Fig 3). This reduced 90% volume of waste, some time
the heat generated used to produce electric power.

Waste compaction: The waste materials such as cans
and plastic bottles compact into blocks and send for
recycling. This process space need, thus making
transportation and positioning easy.

Colour code for bins for waste segregation given in
Table 1
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Table 1
Sl.No. Waste Material Color code
1 Paper Blue
2 Flastic Yellow
3 Metal Red
4 Glass Green
8 Food Black
6 Others Sky blue




Capital Goods & Manufacturing
Turner - Safety

Related Theory for Exercise 1.1.05

Occupational safety and health

Objectives: At the end of this lesson you shall be able to

» describe occupational safety and its importance at work place to prevent unsafe act and conditions in work-

related activities

» brief the Environmental guidelines, legislations & regulations in India, framed to protect workplace health

and safety.
» list the Occupational safety and health Tips.

Occupational safety, and health

QOccupational safety, and health means actions or working
conditions which are safe from any cause resulting in
danger to life, physique, mentality or health arising out of
or related to working environment. OSH includes the laws,
standards and programs that are aimed at making the
workplace better for workers, along with co-workers, family
members, customers, and other stakeholders.

The goal of Occupational safety and health

The goal of Occupational safety and health programis to
foster a safe and healthy occupational environment. OSH
also protects all the general public who may be affected
by the occupational envircnment.

Environmental safety

Environmental safety is defined by the guidance, policies,
and practices enforced in order to ensure that the
surrounding environment is free from hazards that will
warrant the safety and well-being of workers and
employees, residents near industrial operations, as well
as the prevention of accidental environmental damage

The surrounding areas include industrial facilities, work
areas, and laboratories. Environmental safety is a crucial
issue for any industrial activity as negligence and non-
compliance heighten the risk resulting in injuries, illnesses,
and accidental environmental releases.

Environmental safety is usually divided into three
subcategories: (fig1) Occupational safety and Health
Programs, Environmental Control, and Chemical Safety.

(Fig1)

Fig 1 ENVIRONMENTAL CONTROL

QCCUPATICNAL SAFETY AND
HEALTH PROGRAMS

CHEMICAL SAFETY
ENVIRONMENTAL SAFETY SEGMENTS

FI20N110511

In order to protect the workers against work related
sickness, disease and injury. The International labour
organization(ILO) came up with an official order on OSH.

Similarly government of India is enacted the following acts

- The legislation for labour welfare, known as the Factories
Act 1948, was enacted with the prime objective of
protecting workmen employed in factories against
industrial and cccupational hazards. There are number
of Acts enacted by the government of India and
amended fromtime to time; among them the following
are the most important ones in this regard:

- Factories Act, 1948,
- Mines Act, 1952,
- Dockworkers (Safety, Health and welfare) Act, 1986,

- Building and other Construction workers (Regulation
of Employment and conditions of service) Act, 1996,

- Plantation Labour Act, 1951,
- Contract Labour (Regulation and Abolition) Act, 1970

- The Child labour (Prohibition and Regulation) Act, 1986,
etc.

Constitutional provisions form the basis of workplace safety
and health laws in India by imposing a duty on the State
govermments to implement policies that promote the safety
and health of workers at workplaces. In addition, safety
and health statutes for regulating occupational safety and
health (OSH) of persons at work exist in different sectors,
namely manufacturing, mining, ports, and construction
sector.

The health and safety at work Act, 1974 states employers
are responsible for protecting the safety of their employees
at work by preventing potential dangers in the workplace.
It places general duties on employers to ensure the health,
safety and welfare of all persons while at work.

Legislation is a directive proposed by a legislative body
while a regulation is a specific requirement within
legislation. Legislation is broader and more general while
regulation is specific and details how legislation is enforced.

The difference between legislation and regulation is that
legislation is the act of process of making certain laws
while regulation is maintaining the law or set of rules that
govern the people. Itis a government-driven or ministerial
order having the force of law.
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The ILO's primary goal is to promcte opportunities for
women and men to obtain decent and productive work in
conditions of freedom, equity, security and human dignity.
In 2003 the ILO adopted a global strategy to improve
preventive standards on occupational safety and health to
provide essential tools for governments, employers, and
workers to establish safe practices and health culture for
providing maximum safety at work.

The four important aims of health and safety legislation is
to

i securethe safety, health and welfare of employees and
other people at work;

i protect the public from the safety and health risks of
business activities;

i amend statutes relating to safety aspects of
substances, equipment and environment;

i eliminate workplace risks at the source.

Occupational safety and health Tips:
- Beaware of your surroundings.

- Maintain a correct posture.

- Take break regularly.

- Use Eguipment properly.

- Locate Emergency Exits.

- Report Unsafe conditions.

- Practice Effective Housekeeping.

- Make use of mechanical aids.

- Wear the correct Safety equipment.

- Reduce workplace stress.
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Capital Goods & Manufacturing Related Theory for Exercise 1.1.06

Fitter - Safety A ]
Safety signs et
Objective : At the end of this lesson you shall be to Sean E QR Gods to view
» state the safety attitude and list the four basic categories of safety signs. the video for this exercise

Safety signs: As you go about your work on a construction

site you will see a variety of signs and notices. Some of Fig3  \arniNG sioNs SHAPE  CIRCULAR

these will be familiar to you - a 'no smoking' sign for T SRR

example; others you may not have seen before. Itis upto AND CROSS BAR.
5 BLACK SYMBOL
you to learn what they mean - and to take notice of them. ONWHITE
They wam of the possible danger, and must not be ignored. e
) ) ) MEANING  WARNS OF
Safety signs fall into four separate categories. These can HAZARD OR

DANGER.

EXAMPLE CAUTION.RISK OF
ELECTRIC SHOCK

be recognised by their shape and colour. Sometimes they
may be just a symbol; other signs may include letters or 454

FIZ0N110613

figures and provide extra information such as the clearance
height of an obstacle or the safe working load of a crane.

The four basic categories of signs are as follows: Fig 4 T
S i : . INFORMATION SIGNS
- prohibition signs (Fig 1 & Fig 5) COLOUR  RED BORDER
AND CROSS BAR.
- mandatory signs (Fig 2 & Fig 6) ol o
b . (F 3 & Fi 7) BACKGROUND
- warning signs (Fi [
g g g g MEANING WARNSOF
- information signs (Fig 4) Eprpseili N
EXAMPLE CAUTION,RISK OF g
ELECTRIC SHOCK 2
™
Fig 1 SHAPE  CIRCULAR
PROHIBITICN SIGNS

COLOUR  RED BORDER
AND CROSS BAR
BLACK SYMBOL
ONWHITE
BACKGROUND

MEANING  WARNS OF
HAZARD OR
DANGER.

EXAMPLE CAUTIONRISK OF
ELECTRIC SHOCK

FL20N110311

SMOKING AND NAKED DC NOT EXTINGUISH PEDESTRIANS
FLAMES PRCHIBITED WITH WATER PROHIBITED

FI20N110615

Fig 2 SHAPE CIRCULAR
MANDATORY SIGNS
COLCUR  RED BORDER
AND CROSS BAR.
BLACK SYMBOL
ON WHITE
BACKGROLUND

MEANING  WARNS OF
HAZARD OR
DANGER.

EXAMPLE CAUTIONRISK CF
ELECTRIC SHOCK

FRON110612
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Mandatory signs

Fig €

WEAR HEAD
PROTECTION

&

WEAR FOOT
PROTECTION

WEAR SAFETY
HARNESS/BELT

WEAR EYE
PROTECTION

o

WEAR HAND
PROTECTION

QS

WEAR HEARING
PROTECTION

RESPIRATCR

USE ADJUSTABLE
GUARD

MANDATORY SIGNS

WASH HAND

FI20N110616

Warning signs

Fig7

&

4

RISK OF FIRE

'=|
= .
’

=l

RISK OF ELECTRIC
SHOCK

A A

TOXIC HAZARD

CORROSIVE RISK OF IONIZING LASER BEAM
SUBSTANCES RADIATION
/ @ /@\ /.\
RISK CF OVERHEAD GENERAL WARNING
EXPLOSION {FIXED) HAZARD RISK OF DANGER
CVERHEAD LOAD FRAGILE ROCF FORK LIFT TRUCK
WARNING SIGNS

FIZON110617

Question about your safety

Do you know the general safety rules that cover your place
of work?

Are you familiar with the safety laws that govern you
particular job?

Do you know how to do your work without causing danger
to yourself, your workmates and the general public?

Are the plant, machinery and toocls that you use really
safe”? Do you know how to use them safely and keep
themin a safe condition?

Do you wear all the right protective clothing, and have you
been provided with all the necessary safety equipment?

Have you been given all the necessary safety information
about the materials used?

Have you been given training and instruction to enable
you to do your job safely?

Do you know who is responsible for safety at your place of
work?

Do you know who are the appointed 'Safety
Representatives'?
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Capital Goods & Manufacturing
Fitter - Safety

Response to emergencies

Objectives: At the end of this lesson you shall be able to
» respond incase of power failure, system failure and fire

* report an emergency.

Related Theory for Exercise 1.1.07

Scan the QR Code to view
the video for this exercise

Power failure, System failure & Fire

1 Ifthere is a power failure, start the emergency generator.
This provides power to close the shutter, which is the
first priority. The generator will also keep the UPSs
and the cryogenic compressors running,

- Get aflash light.

- Loock out for power transfer switch and switch over
to normal power to emergency power by pressing
the latch.

- Checkthe fuel valves open or not - Open the valves.

- Check to see that the main breaker switch ON the
generator is in OFF position.

- Move the starter switch of the generator to run
position. The engine will start at once.

- Allow few minutes to warm up the engine.

- Check all the gauges, pressure, temperature,
voltage and frequency.

- Checkthe "AC line" and "Ready" green light on the
front panel.

2 Systemfailure

- Ifthe bugor virus, invades the system. The system
failure happens.

- Several varieties of bugs are there
1 Assasin bug

2 Lightening bug

3 Brain bug

For more details refer instruction manual for "System
failure".

2 Fire
When fire alarm sounds in your buildings
- Evacuate to outside immediately.
- Never go back
- Make way for fire fighters and their trucks to come
- Never use anelevator

- Do not panic

Report an emergency

Reporting an emergency is one of those things that seems
simple enough, until actually when putto use in emergency
situations. A sense of shock prevail at the accident sites.
Large crowd gather around only with inquisitive nature,
but not to extend helping hands to the victims. This is
common in road side injuries. No passer by would like to
get involved to assist the victims. Hence first aid
managements is often very difficult to attend to the injured
persons. The first aiders need to adapt multitask strategy
to control the crowd around, communicate to the rescue
team, call ambulance etc, all to be done simultaneously.
The mobile phones helps to a greater deal for such
emergencies. Few guidelines are given below to approach
the problems.

Assess the urgency of the situation. Before you report an
emergency, make sure that the situation is genuinely
urgent. Call for emergency services if you believe that a
situation is life-threatening or otherwise extermely
disruptive.

- Afire - If you're reporting a fire, describe how the fire
started and where exactly it is located. If someone
has already been injured, missing, report that as well.

- Alife - threatening medical emergency, explain how
the incident occcurred and what symptoms the person
currently displays.

Call emergency service

The emergency number varies - 100 for Police & Fire, 108
for Ambulance.

Report your location

The first thing the emergency dispatcher will ask where
you are located, so the emergency services can get there
as quickly as possible. Give the exact street address, if
you're not sure of the exact address, give approximate
information.
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Capital Goods & Manufacturing
Fitter - Safety

Importance of housekeeping

Objectives: At the end of this lesson you shall be able to
* listthe steps involves in house keeping
» state good shop floor practices followed in industry

Related Theory for Exercise 1.1.08

the video for this exercise

Housekeeping

The following activities to be performed for better up keep
of working environment:

- Cleaning of shop floor: Keep clean and free from
accumulation of dirt and scrap daily

- Cleaning of Machines : Reduce accidents to keep
machines cleaned well

- Prevention of Leakage and spillage: Use splash
guards in machines and collecting tray

- Disposal of Scrap- Empty scrap, wastage, sward from
respective containers regularly

- Tools Storage- Use special racks, holders for
respective tools

- Storage Spaces: |dentify storage areas for respective
items. Do not leave any material in gangway

- Piling Methods- Do not overload platform, floor and
keep material at safe height.

- Material handling: Use forklifts, conveyors and hoist
according to the volume and weight of the package.
Good shop floor practices followed in industry

Good Shop floor practices are motivating action plans for
improvement of the manufacturing process.

All workers are communicated with daily target on
manufacturing, activities.

Informative charts are used to post production, quality
and safety results compared to achievements.

Workers are trained on written product quality
standards.

Manufactured parts are inspected tc ensure adherence
to quality standards.

Production processes are planned by engineering to
minimize product variation.

9s methods are used to organize the shop floor and
production lines.

Workers are trained on plant safety practices in
accordance with Occupational Safety Health (OSH)
standards.

Workers are trained on "root cause" analysis for
determining the causes of not following.

A written preventive maintenance plan for upkeep of
plant, machinery & equipment

Management meets with plant employees regularly to
getinput on process improvements.

Process Improvement Teams are employed to
implement "best practices"

Introduction to 5S concept and its application

Objectives: - At the end of this lesson you shall be able to
» stat what is 5S
» state the general benefits of implementing 5S

» explain the terms in 58 and its concept of implementation.

Introduction

58 is a philosophy and a way of organizing and managing
the workspace and work flow with the intent to improve
efficiency by eliminatingwaste, improving flow and reducing
process unreasonableness. There are five steps in the
system, each starting with the letter S:

1 Sort 2 Setin order 3 Shine
4 Standardize 5 Sustain

The Steps of 5S (Fig 1)

58 was created in Japan, and the criginal "S" terms were
in Japanese, so English translations for each of the five
steps may vary. The basic ideas and the connections
between them are easy to understand, though.
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Step Name Japanese term Explanation

1 Sort Seri (tidiness) Remove unnecessary items from each area
2 Set In Order Seiton (orderliness) Organize and identify storage for efficient use
3 Shine Seiko (cleanliness) Clean and inspect each area regularly
4 Standardize Seiketsu (standardization) Incorporate 5S into standard
operating procedures
& Sustain Shinseki (discipline) Assign responsibility, track progress, and continue the cycle
Step 1 Sort
Fig 4

The first step in the 58 process is Sort, or "seiri," which
translates to "tidiness." The goal of the Sort step is to
eliminate clutter and clear up space by removing things
that don't belongin the area. (Fig 2)

FI20N11C814

Fu2 Step 4: Standardize
The fourth step is Standardize, or "seiketsu," which simply
means standardization. By writing down what is being done,
where, and by whom, you can incorporate the new
B practices into normal work procedure. This paves the way
g for long-term change.(Fig 3)
Step 2: Set In Order Fig 5
The second step, Set in Order, was originally called Y
"seiton," which translates to "orderliness." A variety of
names have been used in English: "Systematic M
Organization," "Straightening Out," and "Simplify," for 2
example. No matter what it's called, the goal of this step g
is to organize the work area. Each item should be easy to

find, use, and return: a place for everything, and everything Tools for Standardizing
in its place. (Fig 3) - 58S checklists
Fos - Job cycle charts
g - Procedure labels and signs

@ Step 5: Sustain

|::| The fifth step of a 8S program is Sustain, or "shitsuke,"

[:I which literally means "discipline." The idea here is

continuing commitment. It's impertant to follow through

onthe decisions that you've made and continually return
to the earlier steps of 55, in an ongoing cycle. (Fig 6)

OO
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Implementation steps of Set in order Flaé

- Draw up a map, and then implement it

- Physically arrange the workplace first, and then map it
out

12CN110818

- Map as you go, testing ideas and writing down what

E

pale el Sustaining a 5S program can mean different things in
Step 3: Shine different work places, but there are some elements that
The third step of 58 is Shine, or "seiso," which means gl semmon Inslicesseillogidms.
"cleanliness." While the first and second steps cleared - Management support
up space and arranged the area for efficiency, this step - Departmenttours
attacks the dirt and grime that inevitably builds up - Updatedtraining
underneath the clutter, and works to keep it from coming - Progress audits
back.(Fig 4) - Performance evaluations
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Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.09

Basic understanding on hot work, confined space work and material

handing equipment

Objectives: At the end of this lesson you shall be able to

» state what is hot working
» brief confined space work
» use of material handling equipment.

Hot work

Hot work is defined as forging, gas cutting, welding,
soldering and brazing operations for construction,
maintenance/repair activities.

Hot work fire and explosive hazards. Workers performing
hot work such as welding, gas cutting, brazing, soldering
are exposed to the risk of fires from ignition or flammable
or combustible materials in the space, and from leaks of
flammable gas into the space, from hot work equipment.

A confined space also has limited or restricted means for
entry or exist and is not designedfor continuous occupancy.
It includes but are not limited to tanks, vessels, silos,
storage bins, hoppers, vaults, pits, manholes, tunnels,
equipment housings, duct work, pipelines, etc.

Materials handling equipment

Materials handling equipment is a mechanical equipment
used for the movement, storage, control and protection /
protecting of materials, goods and products throughout
the process of manufacturing, distribution, consumption
and disposal.

Lifting and handling loads

Objectives : At the end of this lesson you shall be able to
» state the types of injury caused by the improper method of lifting and

carrying loads and how to prevent them

» state the 6 points in the process of manual lifting methods.

Different types of material handling equipment
- Tools

Vehicles

Storage units

Appliance and accessories
Racks

Pallet racks, drive-through or drive-in racks, push back
racks, and sliding racks.

Truck/Trolley
Conveyor system
- Forklift

- Cranes

-  Pallet truck

Scan the QR Code to view
the video for this exercise

Many of the accidents reported involve injuries caused by
lifting and carrying loads. Wrong lifting techniques can
result in injury.

Aload need not necessarily be very heavy to cause injury
The wrong way of lifing may cause injury to the muscles
and joints even though the load is not heavy.

Further injuries during lifting and carrying may be caused
by tripping over and object and falling or striking an object
with a load.

Type of injury and how to prevent them?

Cuts and abrasions: Cuts and abrasions are caused by
rough surfaces and jagged edges:

By splinters and sharp or pointed projections. (Fig 1)

Leather hand gloves will usually be sufficient for protection,
but the load should be checked to make sure of this, since
large or heavy loads may involve body contact as well.
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Crushing of feet or hands

Feet or hands should be so positioned that they will not
be trapped by the load. Timber wedges can used when
raising and lowering heavy loads to ensure fingers and
hands are not caught and crushed.



Safety shoes with steel toe caps will protect feet (Fig 2)

Fig 2

STEEL
TOE CAP

INDUSTRIAL BOOTS

FI2ON110812

Strain to muscles and joints
Strain to muscles and joints may be result of:
- Lifting a load which is too heavy, or of lifting incorrectly.

Sudden and awkward movements such as twisting or jerking
during a lift can put severe strain on muscles.

Stop lifting'-lifting from a standing position with the back
rounded increases the chance of back injury.

The human spine is not an efficient weight lifting machine
and can be easily damaged if incorrect techniques are
used.

The stress on arounded back can be about six
times greater than if the spine is kept straight.
Fig 3 shows and example of stoop lifting.

Fig 3

FI2CN110813

Preparing to lift

Before lifting or handling any load ask yourself the following
questions.

What has to be moved?
Where from and where to?
Will assistance be required?

Is the route through which the load has to be moved is
clear of obstacles?

Is the place where the load has to be kept after moving is
clear of obstacles?

Load which seems light enough to carry at first will become
progressively heavier, the farther you have to carry it.

The person who carries the load should always be able to
see over or around it.

The weight that a person can lift will vary according to:
- Age

- Physigue, and

- Condition

It will also depend on whether one is used to lifting and
handling heavy loads.

What makes an object difficult to lift and carry?

- Weight is not the only factor which makes it difficult to
lift and carry.

- The size and shape can make an object awkward to
handle.

- Loads high require the arms to be extended in front of
the body, place more strain on the back and stomach.

- The absence of hand holds or natural handling points
can make it difficult to raise and carry the object.

Correct manual lifting techniques
- Approachthe load squarely, facing the direction of travel

- The lift should start with the lifter in a balanced squatting
position, with the legs slightly apart and the load to be
lifted held close to the body:.

- Ensure that a safe firm hand grip is cbtained. Before
the weight is taken, the back should be straightened
and held as near the vertical position as possible. (Fig4)

Fig 4

FRON110814

- Toraisethe load, first straightenthe legs. This ensures
that the lifting strain is being correctly transmitted and
is being taken by the powerful thigh muscles and bones.

- Look directly ahead, not down at the load while
straightening up, and keep the back straight, this will
ensure a smooth, natural movement without jerking or
straining (Fig &)

Fig 5

FI20N110815

- Tocomplete the lift, raise the upper part of the body to
the vertical position. When a load is near to an
individual's maximum lifting capacity it will be necessary
to lean back on the hips slightly (to counter balance
the load) before straightening up. (Fig 6)
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Fig6 Lowering the load

Make sure the area is clear of any obstructions. (Fig 7)

Bend the knees to a semi- squatting position, keep the
back and head erect by looking straight ahead, not down
at the load. It may be helpful to rest the elbows on the
thighs during the final stage of lowering.

Fig7

FI20N110848

Keeping the load well near to the body, carry it to the
place where it is to be set down. When turning, avoid
twisting from the waist- turn the whole body in one
movement.

FI20N11081T

24 CG& M: Fitter (NSQF - Revised 2022) - Related Theory for Exercise 1.1.09



Capital Goods & Manufacturing
Fitter - Safety

Related Theory for Exercise 1.1.10

Moving heavy equipment

Objectives: At the end of this lesson you shall be able to

* name the methods followed in industry to move heavy equipment
» describe the procedure to be followed for moving heavy equipment on layers and rollers
* list the safety consideration while raising a load and moving a load.

Heavy equipment's are moved inindustry using any of the
following methods.

Crane and slings
Winches

Machine moving platforms
Layers and rollers

Using crane and slings: This methed is used whenever
loads are to be lifted and moved. (Fig 1)

Fig 1

FEON111011

Fig 3

=in

o
JACKING LUGS HAND DRIVEN
WITH HOLES WINCH
FOR TOWING

FI20N111013

On open ground, drive long stakes into the ground and
secure the winch to them.

Choose a suitable sling and pass it around the base of the
load. Secure it to the hook of the winch.

Some heavy items have special lugs welded
to them for jacking and towing purposes.

Safety consideration

Examine the steel rope sling for any cut,

abrasion, wear fraying or corrosion.

Before using any winch, check that the brake
and ratchet mechanism are in working order.

Damaged slings must not be used.

Distribute the weight as evenly as possible between the
slings when using more than one sling. (Fig 1)

Keep the slings as near to vertical as possible.
Winches

Winches are used to pull heavy loads along the ground.
They may be power-driven (Fig 2) or hand operated. (Fig3)

Fig 2

FI20N111012

Ensure that the safe working load (SWL) of the winch is
adequate for the task.

Secure the winch to a structure which is strong enough to
withstand the pull.

Practise how to use the brakes.

Keep hands and fingers well away from the gear wheels.
Keepthe bearings and gears oiled or greased.
Machine moving platforms

This is a special device made to move heavy equipment in
industry. Fig 4 shows the method of loading a heavy
transformer.

Fig 4
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Pass a suitable sling round the load at a convenient height.

Attach the sling to the hook of the winch and draw the
load on the platform until its centre of gravity lies between
the front and rear wheels.

Lower the jacks so that the platform rests on its wheels.
For unloading follow the procedure in the reverse order.
Using layers and rollers

Sometimes a load cannct be moved along the ground
because of the irregular shape of its base or because it is
not rigid enough.

Place such a load on a flat-bottomed pallet or 'layer' resting
on the round bars. (Fig 5)

Figs

FI20N411015

Ensure the bars (rollers) are long enough to project at
each side of the load, for ease of handling.

They should be large enough to roll easily over any uneven
surface along the route but should be small enocugh to be
handled easily.

Two or three bars of equal diameter are
sufficient for most loads but if four or more are
used, the load may be moved faster as there is
no delay when moving the rear bar to the front.
(Fig 5)
Move the load by using a crowbar as shown in Fig 6. Keep
the crowbar at the end of the pallet with an angle and a
firm grip on the ground. Apply the force at the top of the
bar as shown.

Fig 6
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Caution

When aload is on rollers, only shallow slopes
can be negotiated.

Hold the load in check all the time if it is on
the slope.

Use a winch with an effective brake for this

To negotiate a corner on rollers

For a moderate load, insert one roller a little larger in
diameter than the cthers as the corner is approached.

When this roller is under the centre of gravity of the load,
the load can be rocked to and fro on the roller and swiveled
around sideways. (Fig 7)

Fig 7
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For heavier loads
Stop the load on the roller at the beginning of the corner.

Twist the load round on the rollers by pushing the sides
with crowbars until the load is just over the ends of the
rollers. (Fig 8)

Fig 8
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Place some rollers at an angle to the front of the load.
(Fig9)

Fig 9
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operation.

Push the load forward onto these rollers.

Twist the load further round and place the freed rollers in
front of and at an angle to the load.

Continue until the load is pointing in the desired direction.
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Safety consideration
Moving heavy loads with crowbars or jacks

Make sure your hands are clear of the load before lowering
it on to the packing or rollers.

Do not use your hands underneath the packing when
positioning it. Use a push block.

Place the packing on the floor and push it under the load.
(Fig 10)

Hold it by its side faces keeping the fingers well away
from the lower edge of the load and from the floor. (Fig 10)

Fig 10
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Raising a load

Check that the slings are correctly secured to the load
and to the hook. Ensure they are not twisted or caught on
a projecting part of the load.

Before starting to lift a load, if you cannot see an assistant
on the far side of the load, verify that he is ready to lift the
load and ensure that his hands are clear of the slings.

Warn nearby workers that the lifting is about to begin.
Lift slowly.

Take care to avoid being crushed against other objects as
the load rises. (Fig 11) It may swing or rotate as it leaves
the ground.

Fig 11
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Minimise such movement by locating the hooks as
accurately as possible above the centre of gravity of the
load.

Keep the floor clear of unnecessary objects.
Moving a load

Check that there are no obstacles in the way of the crane
and load. (Fig12)

Fig 12
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Stand clear off the load and move it steadily.

Be prepared to stop the load quickly if somebody moves
into its path.

Allow forthe natural swing of the load when changing speed
or direction.

Ensure that the load will not pass over the head of other
people. (Fig 13)

Fig 13
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The tackle or sling may fall or slip.

Warn other workers to stand clearly away from
the route of the load.

Remember that accidents do not happen, they are caused.
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