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UNIT -1
UNIT 1 SAFETY IN ENGINEERING INDUSTRY

PART A: MULTIPLE-CHOICE QUESTIONS (UNIT 1)

1.What general safety rule must operators follow before cleaning or adjusting lathe
turning machines?

A. Lock out power

B. Speed up spindle

C. Oil moving belt

D. Remove guards

Answer: Option A

Justification: Lockout/Tagout ensures machine power is isolated before maintenance.

2.What pre-inspection check is vital for horizontal boring machine worktables before
starting cuts?

A. Polish table top

B. Clamp workpiece securely

C. Paint machine bed

D. Check oil color

Answer: Option B

Justification: Secure clamping prevents workpieces from being thrown during boring
operations.

3.What personal protective equipment is mandatory when operating high-speed
abrasive grinding machines?

A. Cotton work cap

B. Leather slippers

C. Full face shield

D. Silk hand gloves

Answer: Option C

Justification: Face shields protect operators from flying abrasive wheel fragments and
sparks.

4.What hazard is specifically presented by rotating cutter teeth on vertical milling
machines?

A. Chemical burn risk

B. Electric shock fault

C. Radiation exposure

D. Entanglement hazard

Answer: Option D

Justification: Rotating milling cutters present severe hair and clothing entanglement risks.



5.What safety inspection is essential for reciprocating tool slides on shaping and
planing machines?

A. Limit switch check

B. Voltage meter test

C. Hydraulic fluid drain

D. Belt tension scan

Answer: Option A

Justification: Checking limit switches prevents over-travel and mechanical crashes.

6.What automated safety interlock is critical on Computer Numerical Control (CNC)
machining enclosures?

A. Manual brake lever

B. Door interlock switch

C. Emergency water valve

D. Open wire jumper

Answer: Option B

Justification: Enclosure interlocks prevent CNC spindle operation while access doors are
open.

7.What personal protective equipment is mandatory for gas welding and oxy-fuel
cutting operations?

A. Clear plastic specs

B. Surgical paper mask

C. Shaded welding goggles

D. Rubber winter boots

Answer: Option C

Justification: Shaded goggles protect eyes from intense ultraviolet and infrared radiation.

8.What electrical safety hazard is prevalent during manual metal arc welding in damp
environments?

A. Magnetic field pulse

B. Thermal radiation

C. Chemical vapor leak

D. Electric shock risk

Answer: Option D

Justification: Damp conditions lower skin resistance, increasing electric shock severity
during arc welding.

9.What safety hazard is associated with resistance spot welding electrical current
surges?

A. Weld spatter burns

B. Gamma ray emission

C. Toxic gas cloud

D. Boiling metal spill

Answer: Option A

Justification: Resistance welding generates hot molten metal spatter that causes skin burns.



10.What toxic gas is produced when welding galvanized steel or brass components?
A. Carbon dioxide gas

B. Metal fume fever

C. Hydrogen sulfide

D. Pure nitrogen vapor

Answer: Option B

Justification: Inhaling zinc or copper oxide fumes causes metal fume fever illness.

11.What personal protective gear protects welders from radiant heat and molten
metal drops?

A. Cotton summer shirt

B. Nylon synthetic vest

C. Leather welding apron

D. Woolen winter scarf

Answer: Option C

Justification: Leather aprons provide durable shielding against hot sparks and radiant heat.

12.What hot working safety hazard is present during heavy industrial steel forging
operations?

A. Electrical shorting

B. Cryogenic freezing

C. Low pressure drop

D. High radiant heat

Answer: Option D

Justification: Hot forging exposes workers to intense thermal radiation and hot scale burns.

13.What safety precaution must be maintained around hot rolling mill steel strip
coiler operations?

A. Guarded nip points

B. Open floor pit

C. Manual guide rod

D. Fast running speed

Answer: Option A

Justification: Rolling mill nip points require robust physical guards to prevent crushing
injuries.

14.What hazard is linked with natural gas or oil-fired industrial metal heating
furnaces?

A. Electric shock fault

B. Gas explosion risk

C. Water flood hazard

D. Radioactive emission

Answer: Option B



Justification: Unignited fuel gas accumulation in furnaces leads to severe explosions upon
ignition.

15.What catastrophic failure hazard exists when charging damp scrap metal into a
cupola furnace?

A. Electrical blackout

B. Furnace shell freeze

C. Molten metal explosion

D. Toxic acid spill

Answer: Option C

Justification: Moisture trapped beneath molten metal flashes to steam, causing violent
explosions.

16.What equipment handling safety rule applies to moving crucibles filled with
molten foundry metal?

A. Tip over quickly

B. Carry barehanded

C. Roll across floor

D. Use balanced shanks

Answer: Option D

Justification: Specialized balanced shanks and tongs prevent spills during crucible pouring.

17.What occupational health hazard is generated inside foundry core-making and
baking ovens?

A. Thermal fume exposure

B. High noise levels

C. Vibration syndrome

D. Ultraviolet sunburn

Answer: Option A

Justification: Oven curing of resin binders releases irritating and toxic chemical vapors.

18.What chronic respiratory illness affects foundry workers exposed to fine silica sand
dust?

A. Asthma bronchospasm

B. Silicosis lung disease

C. Chronic bronchitis

D. Tuberculosis infection

Answer: Option B

Justification: Inhaling crystalline silica dust during molding and shakeout causes incurable
silicosis.

19.What inspection check is mandatory for lathe chuck jaws before starting high
RPM turning?
A. Lubricate faceplate



B. Paint chuck body

C. Check jaw tightness

D. Remove safety key

Answer: Option C

Justification: Loose chuck jaws can fly out centrifugally at high speeds, causing severe
accidents.

20.What safety rule governs the removal of metal chips and long turnings from lathe
machines?

A. Pull with bare fingers

B. Blow with compressed air

C. Step on chips

D. Use brush/hook

Answer: Option D

Justification: Operators must use brushes or chip hooks to avoid severe hand lacerations.

21.What safety device must be fitted on boring machine spindle controls to prevent
accidental startup?

A. Recessed start button

B. Exposed toggle switch

C. Open wire jumper

D. Foot pedal lock

Answer: Option A

Justification: Recessed or guarded start buttons prevent inadvertent machine activation.

22.What inspection is required for abrasive grinding wheels before mounting them on
machines?

A. Color paint check

B. Ring sound test

C. Weight scale measure

D. Boiling water dip

Answer: Option B

Justification: A ring test detects internal cracks in grinding wheels prior to safe mounting.

23.What personal hazard is created by wearing loose clothing or neckties near milling
machine spindles?

A. Chemical burn risk

B. Electric shock fault

C. Entanglement injury

D. Thermal heat rash

Answer: Option C

Justification: Loose garments get caught in rotating cutters, pulling workers into machinery.

24.What safety guard is essential on planning machine moving worktables to prevent
crush injuries?

A. Glass viewing pane

B. Wooden kick board



C. Rubber floor mat

D. Pinch point guard

Answer: Option D

Justification: Guarding table travel paths protects workers from being crushed against
walls.

25.What safety protocol must be followed when transferring CNC machining
programs via USB or network?

A. Verify program code

B. Delete backup files

C. Speed up execution

D. Disable limit stops

Answer: Option A

Justification: Verifying G-code prevents unexpected tool crashes and machining errors.

26.What fire hazard is presented by oil-soaked cotton rags left near welding work
stations?

A. Electrical shorting

B. Spontaneous ignition

C. Cryogenic freeze

D. Chemical corrosion

Answer: Option B

Justification: Oily rags undergo slow oxidation, producing heat that ignites fires easily.

27.What protective screen must be erected around electric arc welding areas in open
workshops?

A. Clear glass window

B. Open wire fence

C. Opaque welding screen

D. Plastic curtain wall

Answer: Option C

Justification: Welding screens protect bystanders from harmful arc flash UV radiation.

28.What safety check is mandatory for oxygen and acetylene gas pressure regulators
before welding?

A. Paint outer cover

B. Heat with torch

C. Wipe with solvent

D. Check for oil/grease

Answer: Option D

Justification: Oil or grease in high-pressure oxygen regulators causes spontaneous ignition.

29.What ventilation control is necessary in enclosed welding booths to remove toxic
fumes?

A. Local exhaust extraction

B. Ceiling cooling fan

C. Open room window

D. Floor drain grate



Answer: Option A
Justification: Local exhaust hoods capture welding fumes directly at the source before
inhalation.

30.What personal protective footwear is required in foundry casting floors and hot
forging shops?

A. Canvas tennis shoes

B. Steel-toe foundry boots

C. Leather sandals

D. Rubber slip-ons

Answer: Option B

Justification: Steel-toe boots protect feet from heavy falling castings and molten metal
splashes.

31.What safety hazard is present during manual handling of hot rolled steel bars
exiting hot mills?

A. Electric shock risk

B. Chemical fume leak

C. Severe thermal burns

D. Radioactive emission

Answer: Option C

Justification: Hot steel bars retain high temperatures, causing instant severe skin burns.

32.What safety interlock prevents cupola furnace blower fans from starting without
fuel bed ignition?

A. Manual timer switch

B. Water pressure gauge

C. Speed governor gear

D. Flame proving interlock

Answer: Option D

Justification: Interlocks ensure combustion safety before air blast is introduced.

33.What hazard is created by tilting manual pouring ladles containing molten iron in
foundries?

A. Spill and burn risk

B. Electric power loss

C. Compressed gas leak

D. Hydraulic fluid drop

Answer: Option A

Justification: Incorrect pouring posture or ladle imbalance causes dangerous molten metal
spills.

34.What local exhaust ventilation is required above foundry knockout shakeout
stations?

A. Warm air heater

B. Dust extraction hood

C. Water spray nozzle

D. Exhaust ceiling fan



Answer: Option B
Justification: Shakeout stations generate heavy silica dust requiring powerful exhaust
hoods.

35.What safety precaution must be observed when operating hydraulic forging
presses?

A. Bypass safety valves

B. Stand under ram

C. Use two-hand controls

D. Remove all guards

Answer: Option C

Justification: Two-hand trip controls keep operator hands clear of the descending forging
ram.

36.What engineering control reduces operator noise exposure near heavy industrial
stamping and forging hammers?

A. Open window design

B. Thin rubber sheet

C. Wooden floor board

D. Acoustic enclosure booth

Answer: Option D

Justification: Acoustic enclosures isolate high-impact forging noise effectively.

37.What safety check must be performed on crane hooks used for lifting heavy
foundry ladles?

A. Non-destructive crack test

B. Surface paint polish

C. Weight scale check

D. Water immersion test

Answer: Option A

Justification: Regular NDT inspection prevents catastrophic structural failure of lifting
hooks.

38.What personal protective clothing protects forging operators from radiant furnace
heat?

A. Cotton summer shirt

B. Aluminized heat suit

C. Nylon rain jacket

D. Woolen sweater

Answer: Option B

Justification: Aluminized suits reflect intense radiant heat during high-temperature forging.

39.What electrical hazard exists on resistance spot welding machine secondary
circuits?

A. High voltage low current

B. Static charge buildup

C. Low voltage high current

D. Radio frequency wave



Answer: Option C
Justification: Secondary circuits operate at low voltage but extremely high amperage
current.

40.What safety rule applies to adjusting coolant nozzles on high-speed grinding
machines?

A. Touch spinning wheel

B. Adjust barehanded

C. Increase water flow

D. Stop wheel before adjust

Answer: Option D

Justification: Adjusting coolant nozzles near spinning wheels risks severe finger contact
injuries.

41.What health hazard arises from prolonged vibration exposure when operating
pneumatic chipping hammers?

A. Hand-arm vibration syndrome

B. Chronic lung fibrosis

C. Hearing loss disorder

D. Thermal heat stroke

Answer: Option A

Justification: Pneumatic tool vibration causes vascular and nerve damage in operator hands.

42.What safety sign must be posted near high-temperature heat treatment furnaces in
engineering shops?

A. Wear safety shoes

B. Hot surface warning

C. Sound air horn

D. Check oil level

Answer: Option B

Justification: Warning signs alert workers to extreme burn hazards from hot furnace walls.

43.What safety equipment is mandatory when cleaning metal castings using portable
air grinders?

A. Paper dust mask

B. Cotton work gloves

C. Face shield and goggles

D. Leather slippers

Answer: Option C

Justification: Grinding operations throw high-speed abrasive grit and metal burrs requiring
face protection.

44.What is the primary purpose of toe boards on foundry pouring platform elevated
walkways?

A. Support floor weight

B. Guide molten ladles

C. Reduce walking noise

D. Prevent tool falling



Answer: Option D
Justification: Toe boards prevent tools and debris from falling onto workers stationed
below.

45.What safety procedure is required before entering large industrial furnace
chambers for refractory brick repairs?

A. Confined space entry permit

B. Open all fuel valves

C. Start exhaust blower

D. Lock workshop doors

Answer: Option A

Justification: Furnaces are confined spaces requiring atmospheric testing, isolation, and
entry permits.

46.What mechanical hazard is presented by open drive belts and pulleys on old
workshop line shafts?

A. Chemical fume leak

B. Nip point entrapment

C. Electrical shock fault

D. Thermal radiation

Answer: Option B

Justification: Unshielded belt drives create severe rotating nip points that trap clothing and
limbs.

47.What safety measure protects workers from burns when handling freshly forged
hot steel components?

A. Carry barehanded

B. Cool with open water

C. Use heat-resistant tongs

D. Stack directly on wood

Answer: Option C

Justification: Heat-resistant tongs and handling tools prevent direct contact burns.

48.What ventilation control is necessary during gas metal arc welding (GIG/MIG) in
confined areas?

A. Natural draft only

B. Electric fan cooling

C. Open roof skylight

D. Forced air ventilation

Answer: Option D

Justification: Confined welding requires mechanical forced air supply to prevent
asphyxiation and toxic fumes.

49.What safety check must be performed on portable electric welding cables before
daily use?

A. Check insulation integrity

B. Paint cable black

C. Measure cable length
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D. Coil tightly around arm

Answer: Option A

Justification: Frayed or cracked cable insulation presents severe electric shock and
short-circuit hazards.

50.What is the ultimate objective of enforcing safety rules across engineering
workshop machines and foundries?

A. Lower machine costs

B. Zero accident workplace

C. Increase cutting speed

D. Reduce floor lighting

Answer: Option B

Justification: Rigorous safety compliance aims to achieve a zero-accident manufacturing
environment.
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PART B: DESCRIPTIVE QUESTIONS (UNIT 1) — 3 MARKS (3 IMPORTANT

POINTS)

1.What is the primary safety inspection check required for conventional machine tools

like turning and milling machines?

e 3 Important Points:

Verifying that all physical machine guards and protective enclosures are
securely installed before operation.

Testing emergency stop switches and checking work-holding devices (like
lathe chuck jaws) for proper clamping tightness.

Ensuring mechanical integrity to prevent flying workpieces or clothing
entanglement hazards.

2.State the primary hazard associated with high-speed grinding machine operations.

e 3 Important Points:

1.

Abrasive wheel bursting or fragmentation due to overspeeding, severe
impact, or structural cracks.

Generation of high-velocity lethal projectile fragments and flying abrasive
sparks.

Mandatory requirement for full face shields, wheel ring testing, and
protective wheel guards to prevent fatal injuries.

3.What safety hazard distinguishes CNC machining centers from manual machine

tools?

e 3 Important Points:

1.

Automatic, high-speed, and unexpected tool movements during
pre-programmed machining cycles.

High-pressure coolant sprays and heavy chips operating inside closed
machining enclosures.

Requirement for strict safety interlock verification on enclosure doors to
prevent operator crushing and entrapment.
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4.Why is standardized color coding critical for oxygen and acetylene gas hoses in gas
welding?

e 3 Important Points:
1. Prevents catastrophic cross-connection of fuel gas (acetylene) and oxidant
(oxygen) supply lines.
2. Provides instant visual distinction between combustible fuel gases (red) and
oxygen cylinders (black/blue).
3. Eliminates gas mixing errors that could lead to internal hose flashback
explosions and cylinder fires.

5.What personal protective equipment (PPE) is mandatory during electric arc
welding to  prevent arc eye?

e 3 Important Points:
1. Welding helmets fitted with certified dark filter shade plates appropriate for
the welding current.
2. Complete shielding to block harmful ultraviolet (UV) and infrared (IR)
radiation generated by the arc.
3. Prevention of painful arc eye (photokeratitis) and permanent thermal retinal
burn injuries.

6.What are the primary safety hazards inherent in resistance welding processes (e.g.,
spot welding)?

e 3 Important Points:
1. High electrical current surges occurring at low secondary voltages.
2. Generation of intense localized hot metal spatter causing severe operator
skin burns.
3. Mechanical pinch points and crushing risks located between pneumatic or
hydraulic electrode tips.

7.What catastrophic event occurs if moisture or water contacts molten metal inside a
foundry cupola or crucible?

e 3 Important Points:
1. Trapped water undergoes rapid heating and flashes into steam
instantaneously.
2. Massive phase expansion triggers a violent physical molten metal steam
explosion.
3. Molten iron or brass is violently ejected in all directions, posing
life-threatening burn and fire hazards.
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8.What are the primary occupational health hazards associated with foundry

core-making and mold ovens?

e 3 Important Points:

1.

Inhalation of toxic thermal decomposition vapors and organic binder curing
fumes.

Chronic exposure to fine airborne crystalline silica sand dust causing
silicosis.

Respiratory irritation, systemic toxicity, and long-term lung tissue fibrosis
among foundry personnel.

9.What is the specific function of flashback arresters in gas welding apparatus?

e 3 Important Points:

l.
”

Stops reverse gas flow using built-in non-return check valves.
Extinguishes incoming flashback flame fronts using fine porous flame
barrier elements.

Protects pressurized gas cylinders and regulators from internal combustion
and catastrophic explosion.

10.What is the primary safety function of Lockout/Tagout (LOTO) procedures before
machinery maintenance?

e 3 Important Points:

1.

Isolates all electrical, pneumatic, and mechanical energy sources feeding the
machinery.

Verifies a zero-energy state by bleeding stored hydraulic, pneumatic, or
electrical energy prior to servicing.

Prevents accidental machine re-energization or unexpected startup during
maintenance and repair work.
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UNIT - 11
UNIT 2 PLANT LOCATION & LAYOUT

PART A: MULTIPLE-CHOICE QUESTIONS (UNIT 2)

1.What territorial parameter is primarily evaluated when deciding a new heavy
engineering plant location?

A. Regional labor market

B. Indoor room color

C. Office carpet style

D. Cafeteria menu type

Answer: Option A

Justification: Availability of skilled regional labor is a vital territorial parameter for plant
location.

2.Why is proximity to abundant natural water sources crucial for heavy chemical plant
site selection?

A. Drinking tea fast

B. Process cooling needs

C. Washing office floors

D. Filling decorative ponds

Answer: Option B

Justification: Large chemical plants require immense water volumes for heat exchangers and
process cooling.

3.What primary utility requirement must be verified for high-power electric arc
furnace manufacturing units?

A. Solar roof panels

B. Small diesel torch

C. Reliable grid supply

D. Manual hand dynamo

Answer: Option C

Justification: Continuous high-voltage grid power is mandatory for heavy industrial electric
furnaces.

4.What factor must be evaluated early during site selection regarding industrial waste
streams?

A. Office parking slots

B. Visitor garden lawns

C. Canteen seating size

D. Waste treatment space

Answer: Option D

Justification: Sites must provide adequate footprint for safe effluent treatment and disposal
facilities.
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5.Why must future plant expansion land be factored into initial territorial location
planning?

A. Prevent land cramping

B. Lower building taxes

C. Increase paint costs

D. Reduce roof height

Answer: Option A

Justification: Planning for future expansions avoids premature land acquisition bottlenecks
and safety crowding.

6.What is the primary safety objective when arranging equipment layout in a chemical
processing unit?

A. Maximize floor noise

B. Minimize hazard spread

C. Share common wiring

D. Reduce wall thickness

Answer: Option B

Justification: Safe equipment layout isolates hazardous units to prevent cascading domino
accidents.

7.Where should industrial fire hydrant rings be strategically located around major
processing plants?

A. Inside office cabins

B. Underground basements

C. Along perimeter roads

D. On warehouse roofs

Answer: Option C

Justification: Hydrants placed along plant roads ensure immediate tanker and hose access
during fires.

8.What strategic location requirement applies to plant fire service and emergency
control rooms?

A. Remote warehouse edge

B. Basement storage pit

C. Top floor corner

D. Quick plant access

Answer: Option D

Justification: Fire service rooms must be positioned for rapid unhindered dispatch across the
facility.

9.What environmental safety facility must be integrated into industrial plant effluent
layouts?

A. Effluent treatment tank

B. Decorative water fountain

C. Swimming pool basin

D. Rainwater rain barrel

Answer: Option A
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Justification: Treatment tanks neutralize hazardous chemical waste before safe environmental
discharge.

10.What site consideration is essential for heavy manufacturing plant incoming and
outgoing logistics?

A. Narrow garden paths

B. Wide approach roads

C. Steep gravel tracks

D. Low tunnel gates

Answer: Option B

Justification: Wide approach roads ensure smooth movement of heavy transport trucks and
fire engines.

11.How must internal plant railway lines be planned to avoid interfering with
emergency evacuation routes?

A. Cross main roadways

B. Pass through canteens

C. Grade-separated crossings

D. Loop inside offices

Answer: Option C

Justification: Grade separation prevents rail traffic from blocking emergency fire vehicle
movements.

12.What is the primary safety function of perimeter security towers in major industrial
complexes?

A. Lighting parking lots

B. Storing spare parts

C. Weighing freight trucks

D. Surveillance and control

Answer: Option D

Justification: Security towers provide perimeter visibility to deter unauthorized entry and
sabotage.

13.What territorial parameter considers prevailing wind directions when locating
chemical plants?

A. Downwind odor safety

B. Sunlight morning glow

C. Rainfall droplet size

D. Wind turbine power

Answer: Option A

Justification: Locating hazardous units downwind from populated areas protects communities
from toxic fumes.
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14.Why is subsoil load-bearing capacity a critical territorial consideration for heavy
forging plants?

A. Improve lawn grass

B. Prevent structural sink

C. Reduce water bills

D. Lower roof weight

Answer: Option B

Justification: Heavy industrial machinery requires strong soil foundations to prevent ground
settling.

15.What utility infrastructure planning is vital to prevent sudden production shutdowns
in continuous plants?

A. Single small cable

B. Backup water wells

C. Redundant power feeds

D. Portable hand pumps

Answer: Option C

Justification: Dual electrical grid feeds ensure uninterrupted power for safety-critical plant
systems.

16.What safety separation criterion governs the layout distance between flammable
storage tanks and offices?

A. Minimum wall paint

B. Aesthetic spacing

C. Shared ventilation

D. Safe safety buffer

Answer: Option D

Justification: Sufficient separation distance protects administrative offices from tank fire
radiation.

17.Where should industrial wastewater treatment and settling ponds be positioned
relative to wind flow?

A. Downwind boundary

B. Upwind office side

C. Center of cafeteria

D. Roof terrace top

Answer: Option A

Justification: Positioning effluent ponds downwind prevents foul odors from reaching
administrative areas.

18.What spatial requirement is mandatory around major industrial chemical storage
tanks for fire fighting?

A. Tight stacking rows

B. Clear perimeter access

C. Wooden fence walls

D. Storage shed roofs

Answer: Option B
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Justification: Clear access paths allow mobile fire monitors to encircle burning tanks
effectively.

19.What emergency facility layout is critical near hazardous chemical processing block
boundaries?

A. Coffee vending machine

B. Newspaper reading rack

C. Emergency deluge shower

D. Tool grinding bench

Answer: Option C

Justification: Safety showers provide immediate water drenching for workers exposed to
chemical splashes.

20.What layout principle prevents vehicular congestion during shift changes in large
manufacturing plants?

A. Shared single track

B. Random parking zones

C. Blocked exit gates

D. Dedicated pedestrian lanes

Answer: Option D

Justification: Separating pedestrian walkways from heavy truck lanes prevents
vehicle-person collision accidents.

21.What territorial factor ensures that heavy freight transport has unhindered access to
national highways?

A. Highway connectivity

B. Railway station roof

C. Airport runway slope

D. River boat dock

Answer: Option A

Justification: Direct highway links facilitate rapid raw material supply and finished product
dispatch.

22.Why must hazardous chemical unloading bays be sloped and curbed in plant
layouts?

A. Collect rainwater

B. Contain liquid spills

C. Speed up truck washing

D. Dry truck tires fast

Answer: Option B

Justification: Curbed and sloped containment pads prevent spilled chemicals from entering
soil drains.

23.What fire protection layout standard applies to multi-story industrial building
spacing?

A. Wall color harmony

B. Window glass tint

C. Fire separation distance
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D. Roof tile weight

Answer: Option C

Justification: Building separation codes prevent radiant heat ignition between adjacent
structures.

24.What security layout feature prevents unauthorized vehicles from ramming
industrial plant gates?

A. Plastic ribbon tape

B. Wooden picket fence

C. Open grass lawns

D. Reinforced crash barriers

Answer: Option D

Justification: Heavy crash bollards and gates protect high-security plant boundaries against
vehicle intrusions.

25.What utility layout design prevents contamination of drinking water supplies from
industrial effluents?

A. Complete pipe isolation

B. Shared common trench

C. Open ditch drainage

D. Cross-connected mains

Answer: Option A

Justification: Strict separation of potable water lines from industrial process piping prevents
cross-contamination.

26.What is the primary layout advantage of grouping noisy forging and stamping shops
together?

A. Improve room lighting

B. Isolate acoustic impact

C. Share cooling water

D. Speed up transport

Answer: Option B

Justification: Consolidating noisy operations protects administrative and quiet assembly areas
from noise pollution.

27.What plant layout consideration ensures rapid evacuation of workers during
catastrophic toxic gas releases?

A. Single revolving door

B. Locked side wickets

C. Multiple wind-aligned exits

D. Narrow winding stairs

Answer: Option C

Justification: Exits oriented across wind vectors allow safe crosswind escape away from gas
plumes.
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28.What storage layout standard applies to keeping empty wooden pallets away from
active manufacturing buildings?

A. Inside office corridors

B. Against electrical panels

C. Under stairwell landings

D. Safe outdoor yard distance

Answer: Option D

Justification: Storing pallets outdoors prevents external fire spread into main industrial
buildings.

29.What drainage layout design is mandatory in chemical plant processing areas to
handle fire water run-off?

A. Oily water sewer system

B. Open rainwater ditch

C. Dry sand absorption

D. Closed septic tank

Answer: Option A

Justification: Dedicated oily water sewers capture flammable liquid spills and contaminated
fire water safely.

30.What territorial parameter evaluates local earthquake zoning before constructing
high-rise industrial structures?

A. Soil moisture dampness

B. Seismic fault risk

C. Wind storm velocity

D. River flood height

Answer: Option B

Justification: Assessing local seismic hazard zones dictates earthquake-resistant structural
engineering design.

31.What layout feature ensures fire engines can pump water directly into plant fire
water ring mains?

A. Overhead water tank

B. Small garden faucet

C. Fire department connection

D. Plastic garden hose

Answer: Option C

Justification: FDC inlets allow municipal fire brigades to boost pressure in plant fire mains.

32.Why must hazardous waste storage yards be located at the farthest practical corner
of a plant layout?

A. Reduce fence length

B. Save concrete costs

C. Improve gate view

D. Maximize safety buffer

Answer: Option D

Justification: Locating hazardous waste away from core workers minimizes overall plant risk
exposure.
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33.What emergency communication layout is required across extensive industrial plant
sites?

A. Broadcasting PA system

B. Handheld whistle horn

C. Written paper notice

D. Manual bell ringing

Answer: Option A

Justification: Plant-wide Public Address systems broadcast emergency evacuation
instructions instantly.

34.What layout clearance must be maintained around electrical substation
transformers for fire safety?

A. Wooden partition box

B. Fire wall separation

C. Plastic dust cover

D. Carpet flooring mat

Answer: Option B

Justification: Fire-rated firewall barriers between oil-filled transformers prevent fire
propagation.

35.What territorial factor evaluates regional climate extremes when designing outdoor
plant equipment shelters?

A. Soil mineral content

B. Magnetic field strength

C. Temperature and humidity

D. Acoustic echo level

Answer: Option C

Justification: Accounting for local freeze-thaw cycles and high humidity ensures durable
equipment shelter design.

36.What safety consideration governs the routing of overhead pipe racks carrying
flammable gases across plant roads?

A. Direct surface burial

B. Attached to handrails

C. Supported by glass

D. Minimum vertical clearance

Answer: Option D

Justification: Adequate vertical clearance prevents tall transport trucks from colliding with
pipe racks.

37.What layout facility must be provided near explosive manufacturing or handling
structures?

A. Earth mound barricades

B. Glass viewing rooms

C. Wooden storage boxes

D. Carpeted floors

Answer: Option A
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Justification: Protective earth mounds (traverse banks) absorb and deflect blast waves during
explosions.

38.Why is proximity to raw material sources a key territorial parameter for cement and
steel plants?

A. Improve worker dress

B. Reduce transport cost

C. Increase roof height

D. Lower office rent

Answer: Option B

Justification: Locating plants near raw material quarries cuts heavy bulk freight transport
expenses.

39.What lighting layout is mandatory along plant perimeter fences and security gates
for night safety?

A. Dim colored bulbs

B. Small desk lamps

C. High-intensity floodlights

D. Flickering candles

Answer: Option C

Justification: Bright perimeter lighting eliminates blind spots and deters unauthorized
intrusions.

40.What is the primary safety purpose of installing emergency dump tanks in chemical
plant layouts?

A. Store drinking water

B. Wash factory floors

C. Cool administrative rooms

D. Safe reactor quenching

Answer: Option D

Justification: Dump tanks allow runaway chemical reactions to be safely quenched and
drained.

41.What layout standard dictates the minimum width of internal plant roads for
two-way fire truck passage?

A. Two-lane vehicle width

B. Single bicycle track

C. Narrow walking path

D. Staircase step width

Answer: Option A

Justification: Internal roads must accommodate two-way passage of heavy fire tenders
without blocking.
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42.What territorial hazard must be evaluated when selecting plant sites near coastal or
river flood plains?

A. Desert sandstorms

B. High flood level risk

C. Volcanic lava flow

D. Heavy snow drifts

Answer: Option B

Justification: Evaluating historical flood levels prevents catastrophic inundation of industrial
machinery.

43.What safety provision must be incorporated into hazardous chemical storage tank
farm drainage layouts?

A. Manual bucket pumps

B. Open wooden plugs

C. Remote actuated valves

D. Plastic siphon pipes

Answer: Option C

Justification: Remote isolation valves allow operators to shut drainage valves safely during
spills.

44.Why are administrative offices located upwind from chemical production blocks in
plant layouts?

A. Increase machine noise

B. Reduce employee walk

C. Share boiler steam

D. Protect from toxic fumes

Answer: Option D

Justification: Upwind administrative placement shields office personnel from accidental toxic
gas releases.

45.What facility layout is essential for decontaminating workers exposed to hazardous
toxic chemicals?

A. Emergency decontamination bay

B. Outdoor coffee station

C. Tool sharpening shed

D. Vehicle parking garage

Answer: Option A

Justification: Dedicated decontamination wash bays prevent the spread of toxic chemicals to
clean areas.

46.What layout planning parameter ensures smooth material flow from raw material
receiving to finished dispatch?

A. Circular maze paths

B. Linear material routing

C. Random storage bins

D. Blocked dead-ends

Answer: Option B
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Justification: Straight-line material flow reduces handling time, congestion, and accident
risks.

47.What security check layout is positioned at primary vehicle entry gates of major
manufacturing units?

A. Restaurante dining hall

B. Sports cricket pitch

C. Weighbridge and inspection

D. Indoor movie theater

Answer: Option C

Justification: Weighbridges and security cabins inspect incoming cargo and verify freight
weights.

48.What environmental containment layout prevents contaminated fire-fighting foam
runoff from entering local rivers?

A. Open drainage ditches

B. Direct soil absorption

C. Roof rainwater pipes

D. Stormwater isolation valves

Answer: Option D

Justification: Isolation valves divert polluted fire water runoff into retention basins before
treatment.

49.What safety sign layout must be prominently displayed across plant storage yards
and processing units?

A. Hazard warning notices

B. Commercial advertisements

C. Company sports schedules

D. Cafeteria lunch menus

Answer: Option A

Justification: Prominent safety signs alert personnel to specific physical and chemical
hazards present.

50.What is the ultimate engineering goal of integrating safe territorial location and
plant layout principles?

A. Maximum profit margin

B. Safe sustainable operation

C. Minimum building cost

D. Fast product delivery

Answer: Option B

Justification: Comprehensive location and layout planning ensures safe, hazard-free, and
sustainable industrial operations.
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PART B: DESCRIPTIVE QUESTIONS (UNIT 2) — 3 MARKS
(3 IMPORTANT POINTS)

1.What primary territorial and geographic parameters govern industrial plant site
selection regarding transport and logistics?

° 3 Major Points:

1. Ensure close proximity to raw material sources and major consumer markets to
streamline supply chains.

2. Establish robust transport infrastructure connectivity including national highways,
railways, and water ports.

3. Minimize heavy bulk freight transportation costs and ensure smooth dispatch of

finished industrial products.

2.Why is an abundant and reliable water supply a critical factor in plant location
selection?

° 3 Major Points:

1. Fulfills massive industrial process cooling requirements for heat exchangers and
high-temperature reactors.

2. Ensures continuous boiler feed water supply for high-pressure steam generation and
power production.

3. Maintains high-capacity firefighting ring mains and domestic utility requirements
across the facility.

3.Why is planning for future plant expansions essential during initial land acquisition?

° 3 Major Points:

1. Prevents spatial constraints, landlocking, and excessive future land acquisition costs
when scaling operations.

2. Guarantees adequate safety buffer zones around hazardous manufacturing units as the

facility grows.
3. Ensures seamless physical integration of future production lines, warehouses, and
effluent treatment facilities.
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4.State the primary safety objective of safe equipment layout design within an
industrial

facility.
) 3 Major Points:
1. Maximizes spatial separation between high-hazard units (such as flammable storage
tanks) and ignition sources.
2. Reduces risk concentration by isolating hazardous processes away from
administrative blocks and populated areas.
3. Prevents cascading "domino" accident scenarios and limits the spread of fire or toxic

gas releases.

5.How should fire hydrant locations be planned across an industrial plant layout?

) 3 Major Points:
1. Strategically distributes hydrants along plant perimeter roads to ensure immediate
tanker and hose access.
2. Maintains guaranteed water pressure and looping ring mains across all major

production zones.
3. Keeps access paths completely unobstructed to allow rapid firefighting dispatch
during emergencies.

6.What safety design features are mandatory for effluent disposal and wastewater
treatment tanks?

° 3 Major Points:

1. Installs impermeable structural linings and advanced leak detection systems beneath
retention basins.

2. Incorporates vapor emission controls to manage toxic chemical off-gassing safely.

3. Provides secondary containment bund walls around treatment tanks to prevent

environmental soil and water contamination.

7.How must plant approach roads and internal roadway networks be designed for
safety?

° 3 Major Points:

1. Designs wide, continuous loop roads capable of supporting two-way heavy transport
and fire apparatus.

2. Eliminates traffic bottlenecks and ensures unhindered movement of heavy goods
vehicles and emergency fire trucks.

3. Separates pedestrian walkways from heavy truck lanes to prevent vehicle-person

collision accidents.
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8.What is the primary safety purpose of security towers and perimeter fencing?

° 3 Major Points:

1. Restricts unauthorized entry and deters trespassing across sensitive manufacturing
facility boundaries.

2. Provides elevated surveillance and perimeter visibility for security personnel to
monitor plant gates.

3. Protects high-value infrastructure and hazardous processing zones against external

security intrusions and sabotage.

9.Why must clean storm water drains be segregated from process chemical effluent
drainage systems?

) 3 Major Points:

1. Prevents accidental contamination of natural river bodies and local water tables
during chemical spills.

2. Captures contaminated fire water runoff and hazardous chemical leaks separately for
treatment.

3. Protects the surrounding ecosystem and ensures compliance with environmental

pollution control regulations.

10.What is the purpose of installing spill containment dikes (bund walls) around
above-ground storage tanks?

° 3 Major Points:

1. Contains 110% of the total volume of liquid contents in the event of a tank rupture or
major leak.

2. Prevents flammable chemical spills from spreading across the facility and igniting
pool fires.

3. Mitigates environmental pollution by keeping hazardous liquids confined within

secure secondary containment zones.
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UNIT - I1I
UNIT 3 WORKING CONDITIONS

PART A: MULTIPLE-CHOICE QUESTIONS (UNIT 3)

1.What primary principle governs good industrial ventilation to maintain healthy air
quality?

A. Supply clean air

B. Increase room heat

C. Seal all windows

D. Circulate dust fog

Answer: Option A

Justification:

Good ventilation ensures a continuous supply of fresh, clean outdoor air to workers.

2.What is the primary industrial purpose of installing mechanical ventilation systems
in workshops?

A. Increase room noise

B. Remove toxic fumes

C. Dry shop floors

D. Heat metal parts

Answer: Option B

Justification:

Mechanical ventilation effectively exhausts harmful chemical fumes and airborne
contaminants.

3.What physiological body function is directly supported by comfortable thermal and
ventilation levels?

A. Increase heart rate

B. Stop blood flow

C. Maintain body heat

D. Lower lung capacity

Answer: Option C

Justification:

Comfortable ventilation helps the human body regulate core temperature and metabolic
heat.

4.What type of ventilation system captures chemical pollutants directly at the point of
generation?

A. General ceiling fan

B. Open window breeze

C. Floor cooling vent

D. Local exhaust system

Answer: Option D

Justification:

Local exhaust ventilation captures airborne hazards right at the source before dispersal.
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5.What crucial design component of an exhaust system is positioned directly over a
welding bench?

A. Hood capture intake

B. Exhaust chimney top

C. Water spray nozzle

D. Air filter screen

Answer: Option A

Justification:

Capture hoods are designed to draw contaminated air efficiently into extraction ductwork.

6.What engineering parameter determines proper airflow velocity inside industrial
exhaust ducting?

A. Paint color code

B. Duct friction loss

C. Pipe metal weight

D. Bolt size pitch

Answer: Option B

Justification:

Duct sizing and design account for friction losses to ensure adequate transport velocity.

7.What is the primary purpose of applying industrial air conditioning in precision
manufacturing rooms?

A. Increase worker fatigue

B. Warm up cold floors

C. Control temperature-humidity

D. Reduce room lighting

Answer: Option C

Justification:

Air conditioning maintains precise thermal and humidity conditions for sensitive processes.

8.What is the primary factory purpose of providing adequate illumination across
assembly lines?

A. Increase room heat

B. Reduce floor space

C. Lower power bills

D. Enhance visual clarity

Answer: Option D

Justification: Good lighting eliminates eyestrain and improves precision and worker safety.

9.What is a major workplace advantage of maintaining high standards of industrial
illumination?

A. Reduce accident rates

B. Lower machinery speeds

C. Increase air pollution

D. Raise room humidity

Answer: Option A
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Justification: Proper lighting reveals workplace hazards clearly, leading to lower accident
rates.

10.  What visual discomfort and temporary blindness effect is caused by unshielded

bright light bulbs?

A. Optical refraction

B. Direct glare hazard

C. Thermal heat burn

D. Ultraviolet sunburn

Answer: Option B

Justification:

Unshielded bright light sources produce severe glare, causing eye fatigue and visual
impairment.

11. What negative physiological consequence does prolonged exposure to
workplace glare create?

A. Chronic lung cough

B. Hand nerve numbness

C. Eye strain fatigue

D. Hearing loss ringing

Answer: Option C

Justification: Glare forces eye muscles to overwork, resulting in acute eye strain and
headaches.

12.  What formal document establishes baseline criteria for safe working
procedures and performance?

A. Company tax receipt

B. Employee lunch menu

C. Visitor entry pass

D. Work standard guide

Answer: Option D

Justification: Work standards define structured procedures to ensure consistent safety and
quality.

13. What foundational requirement must be met when developing various
industrial work standards?

A. Worker safety compliance

B. Maximum machine speed

C. Lowest material cost

D. Minimum floor area

Answer: Option A

Justification: Work standards must prioritize operator health and safety regulations above
all else.
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14.  What foundational workplace practice involves maintaining cleanliness, order,
and organization?

A. Machine lubrication

B. Industrial housekeeping

C. Electrical wiring

D. Chemical testing

Answer: Option B

Justification: Good housekeeping keeps floors clean, aisles clear, and workplaces
organized.

15.  What is the first foundational pillar (Japanese term) in the 5S workplace
organization methodology?

A. Shine and polish

B. Standardize rules

C. Sort and remove

D. Sustain discipline

Answer: Option C

Justification:

Sort (Seiri) involves separating necessary items from unnecessary clutter and discarding
them.

16.  What is the second pillar of the 5SS system focused on organizing tools and
materials?

A. Standardize tasks

B. Self-discipline

C. Sweep floors

D. Set in order

Answer: Option D

Justification: Set in Order (Seiton) arranges items systematically so they are easy to find
and use.

17. What third 5S pillar emphasizes thorough cleaning and inspecting of
machinery and floors?

A. Shine and sweep

B. Sort and discard

C. Standardize checks

D. Sustain habits

Answer: Option A

Justification: Shine (Seiso) requires cleaning the workplace and inspecting equipment for
defects.

18. What fourth 5S pillar establishes consistent rules and visual controls for
sorting and shining?

A. Sort items first

B. Standardize practices

C. Shine equipment

D. Sustain culture

Answer: Option B
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Justification: Standardize (Seiketsu) creates rules and visual controls to maintain the first
three S's.

19.  What fifth 5SS pillar focuses on building long-term habits of discipline and
adherence to rules?

A. Sort workplace

B. Shine machines

C. Sustain discipline

D. Standardize steps

Answer: Option C

Justification: Sustain (Shitsuke) fosters a culture where employees follow 5S habits
automatically.

20.  Why is general dilution ventilation less effective than local exhaust ventilation
for toxic fumes?

A. Cools room too fast

B. Consumes extra water

C. Increases pipe weight

D. Does not capture source

Answer: Option D

Justification:

Dilution mixes pollutants with room air rather than capturing them at the emission source.

21. What design feature on local exhaust hoods helps prevent cross-drafts from
blowing fumes away?

A. Flanged hood edges

B. Open wire mesh

C. Thin plastic flaps

D. Painted bright red

Answer: Option A

Justification: Flanges improve capture efficiency by blocking disruptive ambient room air
currents.

22. What is the primary physiological purpose of maintaining comfort ventilation
in hot factories?

A. Lower air pressure

B. Promote sweat cooling

C. Increase humidity

D. Stop oxygen flow

Answer: Option B

Justification: Air movement enhances evaporative cooling of sweat on human skin.

23.  What lighting measurement unit is legally specified for industrial workplace
floor illumination?

A. Volt power rate

B. Decibel sound

C. Lux light level

D. Pascal pressure
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Answer: Option C
Justification:
[llumination levels are measured in lux to verify compliance with factory safety rules.

24. How can indirect lighting fixtures help eliminate harsh glare on factory
inspection tables?

A. Increase bulb wattage

B. Focus narrow beam

C. Remove ceiling lamps

D. Diffuse light reflection

Answer: Option D

Justification:

Indirect lighting bounces light off ceilings and walls, creating soft, glare-free illumination.

25. What safety hazard is created by oily, greasy floors due to poor industrial
housekeeping?

A. Slip and fall hazard

B. Electric shock risk

C. Chemical fume leak

D. Thermal burn injury

Answer: Option A

Justification: Poor housekeeping allowing oil spills on floors directly causes slip and fall
accidents.

26.  What work standard requirement ensures that machine guards are never
bypassed during production?

A. Optional operator choice

B. Mandatory compliance rule

C. Supervisor approval tag

D. Monthly speed test

Answer: Option B

Justification:

Work standards mandate that safety interlocks and guards remain active during operation.

27.  What is the primary benefit of painting workshop walls with light, matte-finish
colors?

A. Absorb all daylight

B. Increase room echo

C. Improve light diffusion

D. Hide floor dust

Answer: Option C

Justification: Matte light colors distribute illumination evenly and eliminate specular glare.

28. What type of local exhaust hood encloses a grinding wheel to capture flying
sparks and dust?

A. Canopy hood style

B. Downdraft table unit

C. Slot extraction pipe
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D. Enclosing hood design

Answer: Option D

Justification: Enclosures wrap around the hazard source to capture dust and chips
effectively.

29.  What psychological effect does poor lighting and gloomy working conditions
have on workers?

A. Decreased morale

B. Increased alertness

C. Faster machining

D. Better accuracy

Answer: Option A

Justification:

Inadequate illumination causes visual fatigue, lowering worker morale and productivity.

30. What maintenance check is vital for industrial local exhaust ventilation duct
networks?

A. Paint outer surface

B. Check for dust buildup

C. Measure pipe length

D. Replace fan motor

Answer: Option B

Justification: Regular duct inspections prevent particulate accumulation and clogging of
airflow.

31. What organizational outcome is achieved by effectively implementing all five
pillars of 5S?

A. Higher power bills

B. Increased floor clutter

C. Clean efficient workplace

D. More material waste

Answer: Option C

Justification:

5S implementation transforms a chaotic workshop into a clean, safe, and efficient space.

32. What specific hazard does task lighting solve on fine mechanical assembly
workstations?

A. High room humidity

B. Excessive noise level

C. Chemical vapor leak

D. Insufficient detail vision

Answer: Option D

Justification: Task lights provide focused illumination directly onto intricate assembly
operations.
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33.  What is the purpose of installing weather louvers on industrial fresh air intake
ventilation fans?

A. Block rain and debris

B. Increase fan speed

C. Heat incoming air

D. Filter toxic gases

Answer: Option A

Justification: Intake louvers prevent rainwater, leaves, and large debris from entering duct
systems.

34.  What safety standard rule applies to stacking heavy raw materials in factory
warehouses?

A. Against electrical panels

B. Stable stack height limit

C. Blocking exit doors

D. Tilted angle leaning

Answer: Option B

Justification: Work standards specify secure stacking limits to prevent falling material
accidents.

35.  What physiological problem is caused by working under flickering fluorescent
workshop lamps?

A. Chronic skin rash

B. Hand muscle cramps

C. Eye strain and headaches

D. Hearing loss ringing

Answer: Option C

Justification: Flickering lights cause visual irritation, leading to severe eye strain and
headaches.

36. What ventilation method introduces conditioned outdoor air into a building
while forcing stale air out?

A. Natural open window

B. Single exhaust fan

C. Passive wall vent

D. Balanced mechanical flow

Answer: Option D

Justification: Balanced ventilation systems control both supply and exhaust airflow rates
precisely.

37. What housekeeping practice prevents combustible dust layers from
accumulating on overhead beams?

A. Regular vacuum cleaning

B. Washing with acid

C. Blowing with compressed air

D. Painting over dust

Answer: Option A
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Justification: Vacuuming overhead dust prevents catastrophic secondary combustible dust
explosions.

38.  What visual management tool is used during the 'Set in Order' (Seiton) phase
of 5S?

A. Random tool piling

B. Shadow board outlines

C. Blank paper sheets

D. Hidden storage lockers

Answer: Option B

Justification: Shadow boards use tool outlines so missing items are immediately noticeable.

39. Why must emergency eye-wash stations be located near hazardous chemical
handling work standards?

A. Washing dirty hands

B. Filling drinking cups

C. Immediate chemical rinse

D. Cooling hot machine parts

Answer: Option C

Justification: Quick access to water rinsing minimizes chemical eye burn injury severity.

40. What is the primary function of makeup air units in buildings with heavy
exhaust ventilation?

A. Increase room heat

B. Dry wet flooring

C. Cool office rooms

D. Replace exhausted air

Answer: Option D

Justification:

Makeup air supplies fresh air to replace extracted air, preventing negative room pressure.

41. What work standard requirement governs the safe operation of overhead
factory cranes?

A. Certified operator check

B. Fast hoisting speed

C. Heavy load overload

D. Bypassing limit stops

Answer: Option A

Justification:

Work standards mandate that only trained, certified personnel operate overhead cranes.

42. What is the primary objective of establishing visual factory standards during
the 'Standardize' phase?

A. Create more paperwork

B. Maintain consistent rules

C. Hide safety defects

D. Slow down production

Answer: Option B
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Justification:
Standardization ensures that sorting, setting, and shining routines are maintained uniformly.

43. What thermal discomfort condition occurs when radiant heat from furnaces
exceeds worker tolerance?

A. Extreme frostbite

B. Rapid body freezing

C. Heat stress fatigue

D. Sudden muscle cramp

Answer: Option C

Justification: Intense radiant heat causes heat stress, dehydration, and worker exhaustion.

44.  What housekeeping measure is required for keeping plant emergency exit
corridors clear at all times?

A. Store spare pallets

B. Park mobile trolleys

C. Place waste bins

D. Zero obstruction policy

Answer: Option D

Justification:

Keeping exit corridors entirely free of obstruction guarantees safe emergency evacuation.

45.  What lighting design principle minimizes distracting shadows on intricate
assembly workbenches?

A. Multi-directional lighting

B. Single harsh spotlight

C. Turning off room lamps

D. Using dark bulbs

Answer: Option A

Justification: Multiple light sources eliminate dark shadows across precision work areas.

46. What safety benefit does floor line marking provide as part of industrial
housekeeping standards?

A. Increase forklift speed

B. Define safe walkways

C. Decorate workshop floors

D. Hide oil stains

Answer: Option B

Justification:

Aisle and boundary floor lines separate pedestrian walkways from heavy forklift traffic.

47. What ventilation standard must be maintained in battery charging rooms to
prevent hydrogen accumulation?

A. Sealed room doors

B. Underfloor water pits

C. High-level exhaust fans

D. Closed heating vents

Answer: Option C
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Justification:
Hydrogen gas is lighter than air, requiring high-level exhaust fans to prevent explosive
pockets.

48.  What is the primary role of employee audits during the 'Sustain' phase of 5S
implementation?

A. Punish minor mistakes

B. Increase paperwork load

C. Slow down shift work

D. Verify ongoing discipline

Answer: Option D

Justification:

Regular audits ensure 5S practices become a permanent, sustained part of company culture.

49.  What personal comfort factor is improved by maintaining proper air velocity
in humid workshops?

A. Sweat evaporation rate

B. Body weight scale

C. Eye vision clarity

D. Hearing frequency

Answer: Option A

Justification:

Controlled air movement enhances sweat evaporation, keeping workers comfortable in
humidity.

50. What is the ultimate organizational goal of combining effective ventilation,
good lighting, and 5S standards?

A. Maximum profit margin

B. Safe productive environment

C. Minimum building cost

D. Fast product delivery

Answer: Option B

Justification: Comprehensive working condition standards create a safe, healthy, and highly
productive workplace.
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PART B: DESCRIPTIVE QUESTIONS (UNIT 3) — 3 MARKS
(3 IMPORTANT POINTS)

1.State the primary physiological and comfort purposes of industrial ventilation.

e 3 Major Points:
1. Supplies a continuous stream of fresh, clean outdoor air to workers.
2. Removes metabolic heat and airborne chemical contaminants to maintain
healthy air quality.
3. Regulates worker heat stress and safeguards overall physiological
well-being.

2.Differentiate between general dilution ventilation and local exhaust ventilation
(LEV).

e 3 Major Points:
1. Dilution ventilation mixes clean air with contaminants to lower overall room
concentrations.
2. Local exhaust ventilation (LEV) captures chemical pollutants directly at the
point of generation before dispersal.
3. LEV prevents toxic fumes from spreading into the general workshop
environment.

3.Why are proper hood and duct design critical in a local exhaust ventilation system?

e 3 Major Points:
1. Ensures sufficient capture velocity at the contaminant generation point.
2. Maintains adequate transport velocity inside ducting to prevent dust and
particulate settling.
3. Prevents system clogging and guarantees effective continuous extraction.

4.What is the primary purpose of providing adequate industrial lighting
(illumination)?

e 3 Major Points:
1. Enhances visual performance and eliminates eyestrain during precision
tasks.
2. Reduces slip, trip, and machinery operation accidents by clearly revealing
hazards.
3. Improves overall precision, productivity, and worker safety across assembly
lines.
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5.State the physiological and safety effects of direct or reflected glare in an industrial
workplace.

e 3 Major Points:
1. Unshielded bright light sources produce severe glare, causing acute eye
strain and headaches.
2. Forces eye muscles to overwork, resulting in visual fatigue and temporary
visual impairment.
3. Increases operational errors and severe safety risks around moving
machinery.

6.State the primary workplace safety benefits of maintaining high standards of
industrial housekeeping.

e 3 Major Points:
1. Keeps floors clean and aisles completely clear to eliminate slip and fall
hazards.
2. Removes combustible waste and debris to prevent industrial fires.
3. Improves overall workplace organization and workflow efficiency.

7.Define the first step of the 5S system, known as "Seiri" (Sort).

e 3 Major Points:
1. Separates necessary items from unnecessary items in the work area.
2. Discards or removes unneeded clutter and redundant tools.
3. Eliminates wasted space and ensures only essential items remain on hand.

8.Explain the third step of 5S, known as "Seiso'" (Shine).

e 3 Major Points:
1. Requires thorough cleaning of the workplace, machinery, and workshop
floors.
2. Combines routine physical cleaning with proactive equipment inspections.
3. Detects mechanical abnormalities, oil leaks, and component wear early.

9.List the environmental factors that primarily govern human thermal comfort in
indoor workplaces.

e 3 Major Points:
1. Indoor air temperature and ambient relative humidity levels.
2. Air velocity and movement across the skin.
3. Radiant heat exchange from nearby furnaces and machinery.
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10.What is a critical industrial housekeeping rule regarding oily rags and combustible
waste?

e 3 Major Points:
1. Oily cotton rags undergo slow oxidation that produces heat over time.
2. They must be stored strictly in approved, closed, self-closing metal
containers.
3. Proper containment prevents spontaneous combustion and dangerous
workshop fires.
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UNIT -1V
UNIT 4 PERSONAL PROTECTION

PART A: MULTIPLE-CHOICE QUESTIONS (UNIT 4)

1.What primary industrial safety concept defines Personal Protective Equipment as
the final line of defense?

A. Last resort barrier

B. Primary hazard shield

C. First control choice

D. Mandatory engineering fix

Answer: Option A

Justification: PPE is designated as the last line of defense when engineering and
administrative controls cannot eliminate hazards.

2.What category of Personal Protective Equipment is specifically worn to protect the
human respiratory system?

A. Leather hand gloves

B. Air respirator mask

C. Steel toe footwear

D. Safety hard helmet

Answer: Option B

Justification: Respirators protect workers from breathing toxic dust, fumes, and hazardous
gases.

3.What critical factor must safety officers evaluate when selecting appropriate
Personal Protective Equipment?

A. Preferred jacket color

B. Lowest market price

C. Specific hazard nature

D. Brand name prestige

Answer: Option C

Justification: PPE selection must match the precise physical or chemical hazard present in
the work environment.

4.What term describes invisible protective barriers such as barrier creams used on
human skin against chemicals?

A. Clear plastic shield

B. Rubber hand glove

C. Cotton cloth wrap

D. Skin barrier cream

Answer: Option D

Justification: Invisible protective barrier creams form a chemical-resistant film on skin
pores against minor irritants.

5.What administrative procurement process ensures that industrial safety helmets

comply with legal specifications?
A. Quality standard check
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B. Bulk discount order

C. Fast delivery speed

D. Local vendor choice

Answer: Option A

Justification: Procurement must verify that PPE meets recognized national or international
manufacturing standards.

6.What proper warehouse storage practice prevents degradation of rubber and
elastomer protective safety gear?

A. Direct sunlight spot

B. Cool dry shelving

C. Hot humid corner

D. Open outdoor yard

Answer: Option B

Justification: Rubber and polymer items degrade rapidly under heat, ozone, and direct
sunlight, requiring cool dry storage.

7.What routine workplace procedure must workers perform on safety harnesses
before working at heights?

A. Machine wash cycle

B. Chemical acid dip

C. Pre-use visual check

D. High heat drying

Answer: Option C

Justification: Workers must inspect safety harnesses for cuts, fraying, and hardware cracks
before every use.

8.What manufacturing quality standard establishes testing and certification criteria
for industrial safety footwear?

A. Office filing rules

B. Building civil code

C. Electrical grid guide

D. BIS footwear norms

Answer: Option D

Justification: Bureau of Indian Standards (BIS) or equivalent norms specify impact and
puncture resistance tests for safety shoes.

9.What ergonomic consideration is vital when designing lightweight, comfortable
industrial safety eyewear?

A. Facial fit comfort

B. Maximum dark tint

C. Heavy frame weight

D. Rigid nose bridge

Answer: Option A

Justification: Ergonomic PPE design ensures proper fit, weight distribution, and comfort to
encourage continuous worker compliance.
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10.What type of Personal Protective Equipment protects workers handling corrosive
acids and strong chemical solvents?

A. Cotton summer shirt

B. Chemical resistant suit

C. Woolen winter jacket

D. Nylon sports vest

Answer: Option B

Justification: Specialized impervious suits and rubber aprons protect skin and clothing from
corrosive liquid chemical splashes.

11.Why is proper worker training essential after procuring new specialized
respiratory protective equipment?

A. Reduce purchase cost

B. Increase shift speed

C. Ensure correct usage

D. Store equipment away

Answer: Option C

Justification: Workers must be trained in proper donning, fit testing, and maintenance of
specialized respirators.

12.What physical sign indicates that a chemical cartridge respirator filter has reached
saturation and requires replacement?

A. Bright color painting

B. Loose head strap band

C. Cold plastic surface

D. Increased breathing resistance

Answer: Option D

Justification: Saturation of filter media restricts airflow, resulting in noticeably harder
breathing for the user.

13.What safety equipment category protects operators working near heavy overhead
falling object hazards?

A. Industrial safety helmet

B. Paper surgical cap

C. Soft cotton beanie

D. Plastic sun visor

Answer: Option A

Justification: Hard hats absorb and deflect impact forces from falling tools or debris.

14.What ergonomic factor must be evaluated to prevent operator fatigue when
wearing heavy full-body harnesses?

A. Bright neon coloring

B. Weight distribution design

C. Quick release buckle

D. Stiff webbing strap

Answer: Option B

Justification: Ergonomic harness design distributes fall arrest forces evenly across
shoulders and thighs to reduce fatigue.
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15.What maintenance action must follow the field inspection of damaged or expired
dielectric safety gloves?

A. Repaint outer rubber

B. Wash with warm soap

C. Immediate condemnation

D. Store in tool box

Answer: Option C

Justification: Compromised dielectric or rubber insulating gloves must be discarded
immediately to prevent electrocution.

16.What type of hearing protection device is custom-fitted inside the human ear canal
to block industrial noise?

A. Muff head band

B. Cotton wool ball

C. Paper tissue roll

D. Ear plug insert

Answer: Option D

Justification: Ear plugs fit snugly inside the ear canal to attenuate high decibel machinery
noise.

17.What testing standard governs the dielectric proof voltage rating of electrical
insulating rubber gloves?

A. Standard electrical test

B. Mechanical drop trial

C. Chemical immersion dip

D. Thermal oven bake

Answer: Option A

Justification: Electrical gloves undergo rigorous high-voltage proof testing to verify
insulation integrity.

18.What ergonomic design principle addresses thermal heat stress caused by wearing
impermeable chemical suits?

A. Thicker rubber layers

B. Breathable fabric tech

C. Dark color pigments

D. Tight wrist sealing

Answer: Option B

Justification: Advanced ergonomic PPE uses breathable moisture-wicking fabrics to
mitigate heat stress buildup.

19.What procurement protocol prevents the purchase of sub-standard, counterfeit
industrial safety helmets?

A. Cheapest market bid

B. Unbranded local market
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C. Authorized supplier audit

D. Random online order

Answer: Option C

Justification: Procuring PPE strictly from certified manufacturers ensures compliance with
safety standards.

20.What is the primary function of protective toe caps built inside heavy industrial
safety footwear?

A. Increase shoe height

B. Provide ankle warmth

C. Reduce leather cost

D. Crush impact defense

Answer: Option D

Justification: Steel or composite toe caps protect toes from heavy falling objects and rolling
equipment crushing.

21.What safety inspection check must be performed on welding face shield filter
lenses before high-amp work?

A. Check for pitting cracks

B. Clean with sandpaper

C. Paint outer rim dark

D. Measure glass weight

Answer: Option A

Justification: Damaged or cracked filter plates allow harmful ultraviolet radiation to reach
the user's eyes.

22.What term describes transparent safety shields worn on headgear to protect the
entire face from chemical splashes?

A. Clear glass window

B. Full face visor

C. Welding shade plate

D. Sun tracking glass

Answer: Option B

Justification: Face shields guard the entire face against chemical splashes, liquid sprays,
and flying chips.

23.Why must personal protective equipment never be considered a substitute for
engineering hazard controls?

A. PPE looks too bulky

B. Workers dislike wearing

C. Hazards remain present

D. Extra cost is high

Answer: Option C

Justification: PPE only protects the individual worker while the underlying hazard remains
active in the workplace.
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24.What factor dictates the shelf-life limitation of polymer-based hard hats stored in
industrial warehouses?

A. Floor dust accumulation

B. Box cardboard weight

C. Office lighting glow

D. Ultraviolet aging decay

Answer: Option D

Justification: Plastic and polymer shells degrade over time due to UV exposure and
environmental aging.

25.What type of specialized glove provides hand protection against extreme cryogenic
liquid nitrogen temperatures?

A. Insulated cryogenic glove

B. Thin cotton work glove

C. Rubber dishwashing mitt

D. Leather welding gauntlet

Answer: Option A

Justification: Cryogenic gloves use multi-layer thermal insulation to protect hands from
freezing liquid burns.

26.What ergonomic adjustment feature on industrial safety helmets ensures secure
and comfortable head mounting?

A. Fixed rigid plastic ring

B. Adjustable headband suspension

C. Elastic cloth band

D. Loose cotton string

Answer: Option B

Justification: Adjustable suspensions absorb impact shock and provide a customized
ergonomic head fit.

27.What inspection procedure verifies that a full-body fall arrest harness has no
hidden fiber stitching damage?

A. Quick visual glance

B. Water soaking test

C. Detailed tactile inspection

D. High heat burning

Answer: Option C

Justification: Passing hands along webbing allows inspectors to feel hidden tears, cuts, or
chemical degradation.

28.What administrative rule governs mandatory PPE wearing policies inside
hazardous manufacturing shop floors?

A. Optional employee choice

B. Casual suggestion note

C. Supervisor verbal hint

D. Statutory safety rule

Answer: Option D
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Justification: Factory laws empower management to mandate PPE usage as a condition of
employment.

29.What is the primary purpose of applying invisible barrier creams prior to handling
greasy or oily workshop parts?

A. Facilitate easy cleanup

B. Increase skin warmth

C. Stop sweat secretion

D. Whiten skin surface

Answer: Option A

Justification: Barrier creams prevent oil and grime from embedding into skin pores, making
post-work cleanup easier.

30.What storage requirement prevents distortion of shape in elastomeric half-mask
chemical respirators?

A. Hang by rubber straps

B. Store in rigid containers

C. Stack under heavy iron

D. Leave on dirty floors

Answer: Option B

Justification: Storing masks in dedicated cases prevents mask sealing flanges from warping
out of shape.

31.What type of specialized protective footwear incorporates metallic mesh lining to
prevent sharp puncture wounds?

A. Soft leather slipper

B. Open toe sandal

C. Puncture resistant sole

D. Canvas running shoe

Answer: Option C

Justification: Safety shoes with steel midsoles prevent sharp nails or metal scraps from
piercing through the bottom.

32.What ergonomic issue arises when safety eyewear frames are too heavy or poorly
balanced on the nose bridge?

A. Increased hearing acuity

B. Better vision clarity

C. Enhanced head comfort

D. Operator refusal to wear

Answer: Option D

Justification: Poor ergonomic design causes pain and discomfort, leading workers to
discard required safety glasses.

33.What quality testing standard verifies the impact resistance of industrial safety
spectacles and goggles?

A. High velocity drop test

B. Chemical acid dip

C. Electrical breakdown scan
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D. Water immersion trial

Answer: Option A

Justification: Impact standards require safety lenses to withstand high-speed steel ball drop
tests without shattering.

34.What personal protective gear is mandatory when working near high-voltage
electrical distribution switchgear?

A. Cotton summer apron

B. Arc flash safety suit

C. Nylon sports jacket

D. Woolen winter sweater

Answer: Option B

Justification: Arc flash suits use flame-resistant materials to protect workers from intense
electrical flashover burns.

35.Why must contaminated chemical protective suits undergo proper
decontamination before storage or disposal?

A. Improve fabric color

B. Reduce suit weight

C. Prevent secondary exposure

D. Lower storage tax

Answer: Option C

Justification: Decontaminating chemical gear prevents hazardous residues from harming
storage staff or environment.

36.What ergonomic feature is essential in ear muff headband design to ensure
long-term wearer comfort?

A. High spring clamping force

B. Rigid metal band core

C. Narrow foam padding

D. Low cushion contact pressure

Answer: Option D

Justification: Ergonomic ear muffs balance headband tension to provide effective noise
reduction without painful head pressure.

37.What procurement specification ensures that high-visibility reflective vests remain
effective at night?

A. High retro-reflectivity rating

B. Bright neon yellow dye

C. Thin plastic coating

D. Cotton fabric weave

Answer: Option A

Justification: High-visibility vests must use certified retro-reflective tape that bounces
vehicle headlights back effectively.
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38.What routine inspection must be performed on emergency self-contained breathing
apparatus (SCBA) cylinders?

A. Paint cylinder body

B. Check pressure gauge level

C. Weigh rubber hose

D. Wash face mask glass

Answer: Option B

Justification: Checking cylinder pressure gauges ensures full air reserve is available for
emergency rescue work.

39.What hazardous condition is mitigated by wearing antistatic safety footwear in
explosive powder plants?

A. Heavy object crushing

B. Chemical acid splash

C. Electrostatic spark ignition

D. Electric shock hazard

Answer: Option C

Justification: Antistatic shoes safely dissipate accumulated body static electricity to prevent
flammable vapor or dust ignition.

40.What safety equipment category protects fingers and palms from sharp sheet metal
handling hazards?

A. Thin silk hand wrap

B. Rubber dishwashing mitt

C. Cotton garden glove

D. Cut-resistant mesh glove

Answer: Option D

Justification: Kevlar or stainless steel mesh gloves protect hands from severe lacerations
when cutting sheet metal.

41.What ergonomic principle governs the sizing range when procuring PPE for a
diverse manufacturing workforce?

A. Provide multiple size options

B. Purchase single medium size

C. Buy only large fits

D. Ignore worker measurements

Answer: Option A

Justification: Ergonomic procurement ensures PPE is available in various sizes to fit every
male and female worker properly.

42.What maintenance check is required for safety harness metal D-rings and buckle
fasteners?

A. Polish with metal cream

B. Check for corrosion cracks

C. Paint bright yellow

D. Hammer flat shape

Answer: Option B
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Justification: Inspect metal hardware regularly for rust, cracks, or deformation that could
cause structural failure.

43.What type of respiratory filter protects against both particulate dusts and organic
chemical vapors?

A. Simple cotton dust pad

B. Plain charcoal block

C. Combination cartridge filter

D. Water mist strainer

Answer: Option C

Justification: Combination filters integrate high-efficiency particle media with activated
carbon sorbents for dual protection.

44.Why must damaged safety helmets be permanently withdrawn from service even if
minor cracks appear?

A. Cosmetic paint scratch

B. Dust on outer shell

C. Faded company logo

D. Compromised impact strength

Answer: Option D

Justification: Cracked hard hat shells have lost their structural ability to absorb future
impact energy safely.

45.What ergonomic factor is improved by incorporating lightweight materials in
industrial face shield designs?

A. Reduced neck muscle strain

B. Increased head weight

C. Darker lens shading

D. Thicker plastic shield

Answer: Option A

Justification: Lightweight visor construction prevents operator neck fatigue during
prolonged shift wear.

46.What storage requirement prevents leather welding aprons and gloves from rotting
in warehouses?

A. Damp basement floor

B. Dry moisture-free racks

C. Direct sunlight shelf

D. Open outdoor yard

Answer: Option B

Justification: Storing leather goods in dry, ventilated racks prevents mold growth and
material rot.

47.What testing quality standard governs the performance of industrial fall arrest
lanyards and energy absorbers?

A. Office chair weight tests

B. Building brick strength

C. Fall arrest drop norms
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D. Water pipe pressure limits

Answer: Option C

Justification: Testing standards specify dynamic drop test performance limits to ensure
lanyards arrest falls safely.

48.What safety hazard is created by wearing ill-fitting, oversized hand gloves around
rotating drill presses?

A. Chemical skin burn

B. Electric shock fault

C. Excessive hand sweat

D. Glove entanglement risk

Answer: Option D

Justification: Oversized gloves easily get caught in rotating drill bits, pulling the worker's
hand into the machine.

49.What administrative record must safety officers maintain regarding PPE issuance
in factories?

A. PPE distribution register

B. Cafeteria food menu

C. Visitor car parking log

D. Monthly electricity bill

Answer: Option A

Justification: Maintaining issuance records ensures workers receive certified PPE and
replacement gear on schedule.

50.What is the ultimate organizational goal of establishing comprehensive PPE
selection, procurement, and training programs?

A. Lower corporate taxes

B. Zero preventable injuries

C. Maximum production speed

D. Minimum warehouse space

Answer: Option B

Justification: Comprehensive personal protection management aims to eliminate workplace
injuries and protect worker health.
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PART B: DESCRIPTIVE QUESTIONS (UNIT 4) —
3 MARKS (3 IMPORTANT POINTS)

1.State the primary classifications of PPE based on anatomical body parts protected.

e 3 Important Points:

1.Categorizes protective gear systematically by anatomical zones such as head, eye/face, and
respiratory system.

2.Includes dedicated protection for hearing, hands/arms, feet/legs, and entire body/fall
protection.

3.Ensures all critical exposure areas of the human body are shielded from specific workplace
hazards.

2.What key factors must guide the proper selection of PPE for a specific industrial task?

o 3 Important Points:

l.Involves thorough workplace hazard identification and comprehensive risk assessment of the
operating environment.

2.Evaluates the physical demands of the task and potential exposure severity.

3.Ensures physical compatibility and proper fit between the selected equipment and the
individual worker.

3.What are "invisible protective barriers" in occupational health and personal protection?

e 3 Important Points:

1.Refers to specialized barrier creams, skin protectants, and chemical-resistant lotions applied
before work.

2.Forms a chemical-resistant film over human skin pores to prevent absorption of minor irritants.

3.Shields skin against minor chemical splashes and facilitates easy post-work cleanup.

4.What critical factors must be managed during the industrial procurement of PPE?

e 3 Important Points:

1.Ensures equipment procurement complies strictly with recognized national and international
safety standards (ISI, CE, ANSI).

2.Evaluates and supplies appropriate sizing ranges to accommodate all male and female
workforce members.

3.Enforces rigorous quality checks to guarantee purchased safety gear provides certified and
reliable protection.

5.When must routine inspection and testing of PPE be conducted by workers and safety
personnel?

o 3 Important Points:

1.Mandatory pre-use visual checks performed by workers before every operational shift.
2.Post-use cleaning, examination, and storage inspections after task completion.
3.Periodic formal quality testing and certification audits conducted by safety officers.
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6.What is the purpose of adhering to national and international quality standards for PPE?

e 3 Important Points:

1.Guarantees equipment has undergone rigorous laboratory testing and prototyping trials.

2.Verifies that safety items meet minimum performance benchmarks for impact, chemical, and
thermal resistance.

3.Ensures safety equipment reliably performs under extreme industrial stress without failure.

7.Why are ergonomic considerations crucial in the design and selection of personal
protective equipment?

e 3 Important Points:

1.Ensures proper physical fit, comfort, and unhindered ease of movement during shift work.

2.Reduces physiological burden and fatigue caused by heavy or bulky safety gear.

3.Enhances worker comfort to encourage continuous, voluntary compliance with safety
mandates.

8.What specific type of respiratory PPE is required in oxygen-deficient atmospheres or
high toxic gas concentrations?

e 3 Important Points:

1.Self-Contained Breathing Apparatus (SCBA) utilizing independent compressed air cylinders.

2.Supplied-air airline respirators connected to clean external air compressor sources.

3.Mandatory deployment in confined spaces where standard chemical filter masks provide
inadequate protection.

9.What is the primary function of safety footwear equipped with steel toe caps and
puncture-resistant soles?

e 3 Important Points:

1.Protects toes and forefeet from heavy falling objects and rolling equipment crushing impacts.

2.Integrates steel or composite midsoles to prevent sharp nails and metal scraps from piercing
through the bottom.

3.Shields workers from severe foot trauma across heavy manufacturing and construction floors.

10.How do hearing protection devices protect workers in high-noise industrial
environments?

e 3 Important Points:

1.Blocks high-decibel sound waves from entering the outer and middle ear canals.

2.Attenuates excessive sound pressure levels to reduce noise exposure reaching the inner ear.

3.Keeps noise exposure levels safely below statutory hearing damage thresholds to prevent
permanent deafness.
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UNIT -V
UNIT 5 FACTORIES ACT 1948

PART A: MULTIPLE-CHOICE QUESTIONS (UNIT 5)

1.Which statutory authority is empowered to appoint Chief Inspector and factory
inspectors under the Factories Act?

A. State Government
B. District Collector
C. Factory Manager
D. Trade Union Chief
Answer: Option A

Justification: Section 8 empowers the State Government to appoint inspectors for enforcing
the Factories Act.

2.What official title is given to the government officials tasked with inspecting factories
for health and safety compliance?

A. Safety Auditor

B. Inspector of Factories
C. Chief Fire Officer

D. Boiler Surveyor
Answer: Option B

Justification: Inspectors appointed under Section 8 are officially designated as Inspectors of
Factories.

3.What primary welfare and health provision mandates clean white-washing and
painting of factory walls?

A. Lighting standard

B. Ventilation rule

C. Cleanliness provision
D. First aid duty

Answer: Option C
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Justification: Section 11 specifies cleanliness requirements including whitewashing intervals
for factory interiors.

4.What legal provision mandates disclosing information regarding hazardous processes
to workers and local authorities?

A. Wage payment rule

B. Overtime hour limit

C. Canteen menu notice
D. Hazard communication
Answer: Option D

Justification: Section 41B requires occupiers to disclose hazardous process details, health
risks, and safety measures.

5.What essential welfare facility must factories provide for workers to wash and clean
after shifts?

A. Washing facilities
B. Sleeping quarters
C. Dining canteens
D. Recreation rooms
Answer: Option A

Justification: Section 42 mandates adequate, separate, and clean washing facilities for male
and female workers.

6.What maximum weekly working hours limit is legally prescribed for adult workers in
factories?

A. Sixty hours

B. Forty-eight hours
C. Forty hours

D. Fifty-six hours
Answer: Option B

Justification: Section 51 restricts adult weekly working hours to a maximum of 48 hours.
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7.What legal restriction applies to the employment of young persons and children below
a certain age?

A. Mandatory night shift
B. Unlimited overtime

C. Prohibition of children
D. Outdoor field duty
Answer: Option C

Justification: Section 67 strictly prohibits employing children who have not completed their
fourteenth year.

8.What special provision empowers State Governments to make rules for dangerous
manufacturing operations?

A. General office hours

B. Canteen food pricing

C. Garden landscaping

D. Dangerous operations rules
Answer: Option D

Justification: Section 87 empowers framing special rules for dangerous operations posing
high health risks.

9.What legal consequence follows general violations of the Factories Act provisions or
safety rules?

A. Penalties and fines

B. Award distribution

C. Tax exemption grant
D. License renewal bonus
Answer: Option A

Justification: Section 92 prescribes penal consequences, fines, and imprisonment for factory
law violations.
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10.Under Tamil Nadu Rules, what safety committee requirement applies to specified
hazardous factories?

A. Sports club formation
B. Safety committee setup
C. Library board team

D. Canteen advisory group
Answer: Option B

Justification: Tamil Nadu Rules mandate establishing factory safety committees in designated
hazardous industries.

11.Which statutory schedule lists specified hazardous processes prone to severe
occupational health risks?

A. Washing standards
B. First aid boxes

C. List of industries

D. Working hour limits
Answer: Option C

Justification: Schedules appended to the Act list specific hazardous manufacturing processes
requiring special safeguards.

12.What specific health power is vested in factory inspectors regarding workers
exposed to occupational hazards?

A. Increase daily wages
B. Change shift timings
C. Close factory gates
D. Order medical exam
Answer: Option D

Justification: Inspectors can order medical examinations for workers exposed to dangerous
chemical processes.
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13.What precautionary provision is required in factories regarding sudden outbreak of
fires?

A. Fire escape measures
B. Electric heater grills

C. Wooden partition walls
D. Water storage ponds
Answer: Option A

Justification: Section 38 mandates adequate fire escape means, alarms, and firefighting
equipment.

14.What mandatory occupational health service must hazardous process factories
maintain for workers?

A. Daily yoga classes
B. Medical surveillance
C. Free cinema passes
D. Nutritional diet plan
Answer: Option B

Justification: Section 41C requires occupational health centers and regular medical
examination of workers.

15.What basic medical provision must every factory maintain containing sterilized
dressings and antiseptic?

A. Major surgery ward
B. Pharmacy store

C. First aid box

D. Ambulance vehicle
Answer: Option C

Justification: Section 45 mandates maintaining readily accessible first aid boxes or
cupboards.
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16.What maximum daily working hours limit is prescribed for adult workers under
normal factory rules?

A. Twelve hours limit

B. Eight hours limit

C. Ten hours limit

D. Nine hours limit

Answer: Option D

Justification: Section 54 restricts daily working hours for adults to a maximum of 9 hours.

17.What working hour restriction applies specifically to child workers
(adolescents/children) in factories?

A. Restricted daily hours

B. Night shift duty

C. Double overtime work

D. Continuous 10-hr shift

Answer: Option A

Justification: Section 71 limits child working hours and prohibits night shift employment.

18.What immediate legal duty is imposed on factory managers upon the occurrence of
fatal industrial accidents?

A. Repair machine parts
B. Notify authorities fast
C. Clean accident floor
D. Resume normal work
Answer: Option B

Justification: Section 88 requires immediate notification of fatal or serious accidents to
statutory authorities.
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19.What enhanced legal penalty applies to subsequent convictions for repeating the
same factory law offense?

A. Immediate acquittal
B. License extension

C. Enhanced fine penalty
D. Tax rebate bonus
Answer: Option C

Justification: Section 94 prescribes enhanced fines and imprisonment for subsequent repeat
convictions.

20.What personal protective equipment standard is enforced under Tamil Nadu Rules
for welding operators?

A. Optional sun glasses
B. Cloth handkerchief

C. Paper face mask

D. Mandatory PPE supply
Answer: Option D

Justification: TN Rules mandate supplying certified protective equipment to workers in
hazardous operations.

21.What legal power do factory inspectors possess regarding entry into factory
premises during working hours?

A. Enter at any time

B. Take owner permission
C. Wait for police escort
D. Inspect only at night
Answer: Option A

Justification: Section 9 empowers inspectors to enter any factory premises at any time to
inspect compliance.
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22.What statutory duty does a factory occupier hold regarding overall health and safety
management?

A. Pay worker taxes

B. Ensure worker safety
C. Audit bank accounts
D. Manage canteen food
Answer: Option B

Justification: The occupier carries primary legal responsibility for ensuring health, safety, and
welfare.

23.What minimum cubic space per worker is legally required in factory workrooms to
prevent overcrowding?

A. Five cubic meters

B. Twenty cubic meters

C. Fourteen cubic meters

D. Two cubic meters

Answer: Option C

Justification: Section 16 specifies minimum breathing space of 14 cubic meters per worker.

24.What statutory right do workers possess regarding imminent danger in hazardous
manufacturing processes?

A. Duty to stay silent

B. Obligation to run away
C. Power to close plant
D. Right to warn danger
Answer: Option D

Justification: Section 41F gives workers the right to remove themselves from imminent
danger zones.
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25.What welfare facility is mandatory in factories employing over 250 workers to
provide meals?

A. Canteen facility

B. Movie screening hall
C. Hotel dining room
D. Grocery retail store
Answer: Option A

Justification: Section 46 mandates maintaining a subsidized canteen in factories with more
than 250 workers.

26.What double-rate wage compensation must be paid to workers performing overtime
work?

A. Normal hourly pay

B. Double rate wages

C. Half rate payment

D. Unpaid volunteer work
Answer: Option B

Justification: Section 59 requires paying double the ordinary rate of wages for overtime
hours.

27.What register must factory managers maintain recording details of child and
adolescent workers?

A. Vehicle parking log
B. Material stock book
C. Young worker register
D. Visitor entry slip
Answer: Option C

Justification: Section 73 mandates keeping a specific register for child and adolescent
workers.
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28.What reporting duty is required when workers contract specified notifiable
industrial diseases?

A. Ignore minor coughs

B. Fire sick employees

C. Close medical ward

D. Report occupational disease
Answer: Option D

Justification: Section 89 requires notifying statutory authorities of notifiable occupational
poisonings/diseases.

29.What legal defense does an actual offender (not the occupier) have if they prove due
diligence?

A. Exemption of occupier
B. Automatic promotion
C. Tax refund grant

D. Salary increment
Answer: Option A

Justification: Section 101 allows occupiers to prosecute actual offenders and exempt
themselves if due diligence is proved.

30.What examination periodicity is mandated for pressure vessels under Tamil Nadu
Factory Rules?

A. Daily morning check
B. Periodic statutory test
C. Hourly pressure scan
D. Lifetime single test
Answer: Option B

Justification: TN Rules specify regular periodic hydraulic testing intervals for unfired
pressure vessels.
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31.What minimum worker threshold defines a manufacturing establishment as a
'factory' with power?

A. Fifty or more workers

B. Five or more workers

C. Ten or more workers

D. Hundred workers

Answer: Option C

Justification: Section 2(m) defines a factory using power with 10 or more workers.

32.What specialized safety professional appointment is legally mandated in factories
with hazardous processes?

A. External tax auditor

B. Legal court advocate
C. Public relations agent
D. Qualified safety officer
Answer: Option D

Justification: Statutory rules require appointing qualified safety officers based on worker
thresholds in hazardous plants.

33.What sanitary convenience requirement is mandated separately for male and female
workers?

A. Latrines and urinals

B. Rest lounge seats

C. Locker storage racks
D. Drinking water taps

Answer: Option A

Justification: Section 19 mandates adequate, separate, and sanitary latrine and urinal
accommodations.
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34.What worker participation body must be constituted in hazardous factories to
promote safety cooperation?

A. Cultural sports club
B. Site safety committee
C. Union bargaining cell
D. Canteen food board
Answer: Option B

Justification: Section 41G mandates forming safety committees comprising equal worker and
management representatives.

35.What childcare welfare facility must be provided in factories employing more than
30 female workers?

A. Primary school unit
B. Children playground
C. Creche facility room
D. Infant nursery bed
Answer: Option C

Justification: Section 48 requires maintaining a créche for children under 6 years in factories
with over 30 women.

36.What statutory weekly rest day is mandatory for adult workers under factory
working hour rules?

A. Flexible rest time

B. Monthly single break
C. Night shift off

D. Weekly holiday Sunday
Answer: Option D

Justification: Section 52 mandates a weekly holiday, usually Sunday, for every adult worker.
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37.What medical fitness certificate must young persons obtain prior to factory
employment?

A. Certifying surgeon fit
B. School leaving pass
C. Driving license card
D. Sports fitness note
Answer: Option A

Justification: Section 76 requires a certificate of fitness from a certifying surgeon for
employing young persons.

38.What investigative inquiry power can the State Government order following major
industrial accidents?

A. Close factory forever

B. Appoint inquiry committee
C. Ignore accident report

D. Transfer factory land
Answer: Option B

Justification: Section 91 empowers the government to direct formal inquiries into major
accidents.

39.What limitation time period applies to filing criminal complaints for factory law
violations?

A. One year limit

B. Ten years limit

C. Three months limit
D. Seven days limit
Answer: Option C

Justification: Section 106 prescribes a 3-month limitation period from the date of offense
discovery for prosecution.
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40.What hoists and lifts safety examination frequency is mandated under Tamil Nadu
Factory Rules?

A. Hourly speed test

B. Daily cable wash

C. Annual paint coat

D. Thorough periodic check
Answer: Option D

Justification: TN Rules specify regular thorough examination intervals for hoists, lifts, and
lifting machines.

41.What mandatory safety requirement applies to dangerous moving parts of factory
machinery?

A. Secure fencing guards

B. Open running belts

C. Exposed gear teeth

D. Painted bright red

Answer: Option A

Justification: Section 21 mandates secure fencing of all dangerous moving machinery parts.

42.What primary obligation does a factory manager hold regarding statutory register
maintenance?

A. Sell scrap metal

B. Maintain legal records
C. Manage office staft
D. Design building plans
Answer: Option B

Justification: Managers must maintain up-to-date statutory registers for inspection by factory
authorities.
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43.What essential health provision must be supplied in sufficient quantity for all
workers?

A. Cold bottled soda
B. Hot tea beverage

C. Safe drinking water
D. Packaged fruit juice
Answer: Option C

Justification: Section 18 mandates wholesome and sufficient drinking water points labeled
clearly.

44.What emergency preparedness duty is required in factories handling hazardous
manufacturing processes?

A. Annual picnic party

B. Sports tournament grid

C. Music concert show

D. Emergency preparedness plan
Answer: Option D

Justification: Section 41H requires drawing up on-site emergency plans and mock drill
procedures.

45.What welfare officer appointment requirement applies to factories employing 500 or
more workers?

A. Appoint welfare officer
B. Hire security guards

C. Select sports coach

D. Engage travel agent
Answer: Option A

Justification: Section 49 mandates appointing qualified welfare officers in factories with
500+ workers.
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46.What statutory rest interval restriction applies to continuous daily working hours
for adults?

A. Continuous 9 hours

B. Interval after 5 hours

C. Rest after 8 hours

D. No rest required

Answer: Option B

Justification: Section 55 restricts continuous work without a rest interval exceeding 5 hours.

47.What statutory leave entitlement with wages is earned by workers completing 240
days in a year?

A. Unpaid casual leave

B. No leave allowed

C. Annual leave with wages
D. Weekly festival break
Answer: Option C

Justification: Section 79 grants annual leave with wages for workers completing qualifying
service days.

48.What power do inspectors hold to take samples of manufacturing materials for
laboratory testing?

A. Destroy raw stocks

B. Sell finished goods

C. Change chemical formulas
D. Take material samples
Answer: Option D

Justification: Section 90 empowers inspectors to take samples of substances used in
manufacturing for analysis.
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49.What general rule-making power does the State Government hold for enforcing

factory safety standards?
A. Make subsidiary rules
B. Amend national acts

C. Abolish court systems
D. Change taxation laws

Answer: Option A

Justification: Section 112 empowers State Governments to make rules to carry out the

purposes of the Act.

50.What is the ultimate statutory objective of the Factories Act 1948 and Tamil Nadu

Rules?

A. Maximize corporate profits
B. Protect worker well-being
C. Reduce building taxes

D. Increase shift speeds

Answer: Option B

Justification: The primary legislative objective is ensuring occupational health, safety, and

welfare of workers.
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PART B: DESCRIPTIVE QUESTIONS (UNIT 5) — 3 MARKS
(3 IMPORTANT POINTS)

1.Who is empowered to appoint statutory inspecting authorities (Chief Inspector and
Inspectors) under the Factories Act 1948?

3 Important Points:
Appointed exclusively by the State Government under Section 8 of the Factories Act.

Empowered to enforce statutory health, safety, and welfare provisions across
manufacturing units.

Authorized to enter premises at any time, inspect records, and take material samples for
testing.

2.State the primary statutory health requirements mandated under Chapter III of the
Factories Act 1948.

3 Important Points:

Mandates rigorous standards for factory cleanliness, regular whitewashing, and safe waste
disposal.

Regulates indoor climate through adequate ventilation, temperature control, and dust/fume
removal.

Requires sufficient illumination, clean drinking water points, and separate sanitary
latrine/urinal facilities.

3.What special statutory provisions were introduced under Chapter IV-A regarding
""Hazardous Processes'?

3 Important Points:

Mandates the constitution of Site Appraisal Committees to evaluate new hazardous plant
locations.

Enforces compulsory disclosure of chemical hazards, health risks, and emergency safety
measures to workers.

Establishes mandatory worker participation in safety management and regular medical
surveillance.
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4.What are the statutory limitations on weekly and daily working hours for adult
workers under the Factories Act?

3 Important Points:
Restricts adult weekly working hours to a maximum of 48 hours.
Limits daily working hours to not more than 9 hours in a single shift.

Mandates strict rest intervals after continuous work periods and double-rate wage
compensation for overtime.

5.What does the Factories Act 1948 stipulate regarding the employment of young
persons (children and adolescents)?

3 Important Points:
Strictly prohibits employing children below 14 years of age in any factory.
Requires adolescents to obtain a formal certificate of fitness from a certifying surgeon.

Imposes restricted daily working hours and completely prohibits night shift employment
for young workers.

6.What penalties apply to factory occupiers or managers who violate provisions of the
Factories Act resulting in accidents?

3 Important Points:
Prescribes penal consequences including imprisonment for up to 2 years.

Imposes substantial financial fines extending up to statutory limits for safety
non-compliance.

Enforces enhanced penalties and stricter imprisonment terms for subsequent repeat
convictions.

7.State the primary statutory role of Safety Committees in hazardous manufacturing
units under state rules.

3 Important Points:
Promotes active joint consultation between plant management and worker representatives.

Collaboratively oversees safety measures, hazard identification, and workplace risk
assessments.
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Plays a vital participatory role in accident prevention and safety awareness promotion.
8.What is the legal purpose of the Schedules attached to the Factories Act 1948?
3 Important Points:

Prescribes detailed safety, health, and operational regulations for specific hazardous
industries.

Targets high-risk manufacturing processes requiring specialized legal safeguards.
Provides rigorous, industry-specific statutory standards beyond general factory rules.

9.What statutory examination requirement applies to pressure vessels operated under
high pressure?

3 Important Points:
Requires periodic thorough inspection, cleaning, and maintenance.
Mandates hydrostatic pressure testing conducted by a certified competent person.

Enforces strict testing intervals to ensure structural integrity and prevent catastrophic
industrial explosions.

10.How is an "occupier" defined under Section 2(n) of the Factories Act 1948?
3 Important Points:
Defined as the person who has ultimate control over the affairs of the factory.

Carries primary legal responsibility and statutory liability for overall plant safety and
welfare compliance.

Ensures that management structures are held accountable for adhering to factory
legislation.

75



INDUSTRIAL SAFETY ENGINEERING — 10-MARK QUESTIONS
PART C

UNIT 1 SAFETY IN ENGINEERING INDUSTRY

1.Analyze general safety rules, principles, and pre-operational inspection protocols for
conventional machine tools—specifically turning, boring, milling, planning, and grinding
machines—and evaluate the unique safety hazards and automated safeguards associated

with modern CNC machining centers.
Conventional Machine Tools & CNC Machining Centers: Safety Rules and Automated Safeguards

1.Pre-Operational Inspection of Conventional Tools: Before operating lathes, boring,
milling, planning, or grinding machines, operators must verify that all workpieces, chuck
jaws, and toolholders are securely clamped to prevent high-speed ejection.

2.Mandatory Guarding and Interlocks: Inspect physical guards, protective enclosures,
and limit switches to ensure they are fully functional before initiating machine tool travel
or spindle rotation.

3.Lockout/Tagout (LOTO) Compliance: Always isolate electrical and mechanical power
supplies using LOTO procedures prior to performing cleaning, lubrication, or
maintenance adjustments.

4.Swarf and Chip Removal Rules: Never use bare hands or compressed air to clear hot,
sharp metal turnings; always utilize specialized long-handled brushes or chip hooks to
avoid severe hand lacerations.

5.Apparel and Entanglement Prevention: Strictly prohibit loose clothing, neckties, rings,
and watches, and mandate hairnets or caps to eliminate the risk of hair or clothing
entanglement in rotating spindles.

6.Abrasive Grinding Tool Safety: Perform ring sound tests on abrasive wheels before
mounting, and adjust tool rests within 3mm of the wheel face to prevent workpieces from
wedging and fracturing the wheel.

7.CNC Enclosure Interlock Systems: Modern CNC machining centers rely on automated
door interlock switches that physically prevent spindle operation and rapid axis

movement while access doors are open.
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8.G-Code Program Verification: Operators must verify and simulate CNC part programs
offline to prevent unexpected tool crashes, axis over-travel, and subsequent mechanical
damage.

9.High-Pressure Coolant and Chip Shields: CNC centers operate at high RPMs,
generating hazardous high-pressure coolant sprays and heavy flying chips; sealed
enclosures and polycarbonate windows protect operators.

10. Emergency Stop Preparedness: Operators of both conventional and CNC machine
tools must locate and test emergency stop (E-stop) buttons before starting any machining

cycle.

2.Discuss the severe physical and thermal hazards associated with metal foundry operations,
detailing safety practices for hot forging, hot rolling mills, gas furnace operations, cupolas,

crucibles, and industrial ovens, alongside major occupational health risks.
Foundry Operations, Forging, Furnaces, and Major Occupational Health Risks

1.Molten Metal Explosion Risks: Introducing moisture, water, or damp scrap metal into
cupolas, crucibles, or pouring ladles causes instant steam phase expansion, triggering
violent molten metal explosions.

2.Combustion Hazards in Furnaces: Unignited fuel gas accumulation in natural gas- or
oil-fired heating furnaces creates severe explosion hazards upon ignition; flame-proving
interlocks are mandatory.

3.Thermal Radiation in Hot Forging: Heavy industrial forging and hot rolling mill coiler
operations expose operators to intense radiant heat and hot scale burns, requiring radiant
shielding.

4.Safety in Core-Making and Molds: Thermal baking ovens in foundry core-making release
toxic organic binder decomposition fumes and irritating chemical vapors requiring local
exhaust ventilation.

5.Balanced Mechanical Handling: Crucibles and pouring ladles must be transported using
specialized balanced shanks and mechanical crane tongs to prevent accidental tilting and

spills.
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6.Silicosis Hazard in Foundries: Inhalation of fine crystalline silica dust during sand
molding, core preparation, and casting shakeout stations causes incurable, progressive
lung fibrosis (silicosis).

7.Hand-Arm Vibration Syndrome (HAVS): Prolonged operation of pneumatic chipping
hammers and portable grinders transmits high-frequency vibration, causing vascular and
nerve damage in operator hands.

8.Crane and Lifting Equipment Safety: Crane hooks and lifting tackle used to transport
heavy foundry ladles must undergo regular Non-Destructive Testing (NDT) crack
inspections.

9.Elevated Walkway Protection: Foundry pouring platforms and elevated walkways must
be fitted with standardized toe boards to prevent tools or debris from falling onto workers
below.

10.  Personal Protective Clothing: Workers in hot metal areas must wear aluminized heat
suits, heavy leather aprons, and steel-toe foundry boots with metatarsal guards against

liquid splashes.

3.Analyze the safety engineering principles and protective equipment mandated for oxy-fuel
gas welding and cutting systems, focusing on cylinder color coding, safe upright storage,

regulator maintenance, and the vital role of flashback arresters.

Oxy-Fuel Gas Welding and Cutting Systems: Safety Engineering Principles

1.Upright Cylinder Storage: Oxygen and acetylene gas cylinders must be stored outdoors
in well-ventilated, dedicated sheds, chained securely in an upright position to protect
valves.

2.Standardized Color Coding: Strict color coding—Maroon or Red for dissolved acetylene
and Black or Blue for oxygen cylinders—ensures instant visual differentiation and prevents
cross-connection.

3.0il and Grease Prohibition: Never allow oil, grease, or hydrocarbon solvents to contact
high-pressure oxygen regulators, valves, or fittings, as oxygen reacts violently to cause

spontaneous ignition.
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4. Regulator Pressure Testing: Check gas pressure regulators and hose connections
periodically using soapy water leak-testing solutions rather than naked flames.

5.Role of Flashback Arresters: Flashback arresters incorporate fine porous metallic filter
elements to instantly extinguish reverse combustion flame fronts before reaching gas
cylinders.

6.Reverse Flow Check Valves: Built-in non-return check valves in flashback arresters
prevent mixed fuel gases from flowing backward into supply lines.

7.Hose Integrity and Maintenance: Inspect welding hoses daily for fraying, cracks, or burn
damage, and replace compromised sections immediately to prevent gas leaks.

8.Fire Extinguisher Readiness: Maintain approved dry powder or CO 5 fire extinguishers

immediately adjacent to all oxy-fuel cutting and welding workstations.

9.Confined Space Gas Safety: When performing gas welding in confined spaces, cylinders
must remain outside the workspace, and positive ventilation must be maintained.

10.  Personal Protective Equipment (PPE): Operators must wear shaded welding
goggles or helmets with appropriate filter shade plates to protect eyes from intense UV and

IR radiation.

4.Discuss the statutory obligations, duties, and responsibilities of safety officers and factory
management under industrial safety legislation (such as the Factories Act and Safety

Officers Rules) in maintaining a safe working environment in engineering industries.

Statutory Obligations and Responsibilities under Industrial Safety [egislation

1.Ultimate Legal Responsibility of Occupier: Under Section 2(n) of the Factories Act
1948, the occupier holds ultimate statutory liability for overall plant safety, health, and
welfare compliance.

2.Safe Working Environment Obligation: Factory management must provide and maintain
safe machinery, secure structural buildings, risk-free chemical processes, and clear
emergency exit routes.

3.Statutory Role of Safety Officers: Appointed safety officers act as professional advisors
to management, conducting regular safety audits, hazard risk assessments, and compliance

inspections.
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4 .Hazard Identification and LEV Checks: Safety officers must monitor hazardous
manufacturing processes, inspect local exhaust ventilation systems, and verify statutory
pressure vessel testing.

5.Accident Investigation and Reporting: Management is legally obligated to maintain
accident registers and immediately notify statutory authorities in the event of fatal or
serious industrial accidents.

6.Safety Committee Constitution: In specified hazardous factories, management must
constitute tripartite safety committees comprising equal worker and management
representatives.

7.Inspectorate Statutory Powers: Factory Inspectors appointed under Section 8 are
empowered to enter premises at any time, inspect legal registers, and take material samples
for testing.

8.Mandatory Safety Training: Management must conduct regular, documented safety
training and onboarding for all employees regarding machinery hazards and emergency
procedures.

9.Statutory Welfare Provisions: Management must provide mandated welfare facilities
including washing areas, canteens, créches, first-aid boxes, and rest shelters under Chapter
V.

10. Penal Consequences for Non-Compliance: Violations of factory safety provisions
attract strict legal penalties, substantial financial fines, and potential imprisonment for

occupiers and managers.

5.Synthesize a complete industrial hygiene and occupational health management strategy for
a heavy metal foundry, addressing local exhaust ventilation (LEV) for toxic fumes,
Personal Protective Equipment (PPE) for molten metal pours, and preventive measures

against silicosis.

Industrial Hygiene and Occupational Health Management Strategy for a Heavy Foundry

1.Local Exhaust Ventilation (LEV) Hood Design: Install high-efficiency capture hoods
directly above foundry melting furnaces, pouring stations, and core-making ovens to

extract toxic fumes at the source.
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2.Shakeout Dust Extraction: Equip casting knockout and shakeout stations with powerful
downdraft or overhead canopy extraction hoods maintaining adequate capture velocity.

3.Duct Transport Velocity and Maintenance: Ensure exhaust ducting maintains sufficient
transport velocity to prevent particulate settling and clogging, supplemented by routine
filter inspections.

4 Molten Metal PPE Standards: Mandate aluminized heat-reflective suits, heavy leather
aprons, and spats to protect operators from extreme thermal radiation and metal splashes
during pours.

5.Facial and Foot Protection: Require certified full-face shields with dark filter lenses and
steel-toe foundry boots with metatarsal guards against heavy falling castings and molten
spills.

6.Silicosis Prevention via Dust Suppression: Implement wet-molding techniques and
water-spray misting systems during sand preparation, molding, and shakeout to suppress
airborne silica dust.

7.Enclosure and Isolation of Processes: Isolate dusty sand-blasting and casting-cleaning
operations inside automated, enclosed abrasive blast-cleaning cabinets.

8.Mandatory Respiratory Protection: Enforce mandatory use of certified P3/N95 particulate
respirators or air-supplied hoods for workers exposed to silica dust or chemical fumes.

9.0ccupational Health Surveillance: Establish an industrial health center providing regular
medical check-ups, spirometry pulmonary function tests, and chest X-rays for early
detection of silicosis.

10. Housekeeping and Hygiene Standards: Maintain strict industrial housekeeping,
prohibition of dry sweeping, and provide washing and locker facilities to prevent secondary

dust exposure.
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UNIT 2 PLANT LOCATION & LAYOUT

1. Analyze the critical territorial, geographic, and infrastructural
parameters—such as raw material proximity, water availability, high-tension electrical
grid capacity, and waste disposal suitability—that govern the selection of an industrial

plant site.

Critical Territorial, Geographic, and Infrastructural Parameters for Plant Site Selection

1.Proximity to Raw Materials: Locating heavy manufacturing plants near raw material
quarries or bulk suppliers drastically reduces bulk freight transport costs and supply
chain delays.

2.Abundant Water Supply: Chemical and metallurgical plants require continuous
access to industrial water sources for heat exchangers, process cooling, boiler feed, and
firefighting ring mains.

3.High-Tension Power Grid Infrastructure: Proximity to reliable high-voltage grid
substations ensures uninterrupted electrical power for heavy arc furnaces, motor drives,
and continuous processes.

4.Waste Disposal and Effluent Footprint: Sites must provide adequate land area for
effluent treatment plants (ETP), neutralization tanks, and hazardous waste containment
pits.

5. Transport and Highway Connectivity: Direct access to national highways, railway
sidings, and deep-water ports facilitates rapid movement of raw materials and finished
products.

6.Subsoil Load-Bearing Capacity: Heavy industrial forging presses and rolling mills
require strong subsoil load-bearing capacity to prevent structural settling and
foundation failure.

7.Regional Labor Availability: Selecting sites near populated regional centers
guarantees access to skilled technicians, certified safety personnel, and industrial
operators.

8.Seismic and Natural Hazard Zoning: Evaluating local seismic fault zones, land
stability, and earthquake history ensures structures are designed to withstand ground

shocks.
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9.Land Acquisition and Expansion Space: Initial territorial selection must factor in
affordable future expansion footprint to avoid premature spatial cramping and
landlocking.

10.  Local Statutory and Environmental Approvals: Proposed sites must comply
with Tamil Nadu Pollution Control Board (TNPCB) norms, land-use zoning laws, and
industrial clearance guidelines.

2.Evaluate the engineering principles of safe equipment layout design within an
industrial facility, emphasizing spatial separation, hazard zoning, inter-building

distances, and the minimization of cascading accident risks.

Engineering Principles of Safe Equipment Layout Design & Hazard Zoning

1.Spatial Hazard Separation: High-hazard units like chemical reactors and gas storage
spheres must be separated from administrative blocks and populated zones to limit risk
exposure.

2.Hazardous Process Zoning: Dividing the facility into distinct operational zones (e.g.,
process block, utility area, storage yard, administrative section) prevents hazard
cross-contamination.

3.Inter-Building Safety Distances: Adhering to statutory inter-building separation codes
prevents radiant heat ignition and flame spread between adjacent industrial structures
during fires.

4. Minimization of Domino Effects: Safe equipment layout places blast walls, earth
mounds, and distance buffers between unit operations to stop cascading domino
explosions.

5.Clear Perimeter Access: Maintaining wide, unobstructed roadways around processing
blocks and storage tank farms allows mobile fire monitors to operate freely.

6.Linear Material Flow Routing: Arranging machinery in a logical, straight-line
sequence from raw receiving to finished dispatch reduces handling, transport bottlenecks,
and forklift accidents.

7.Isolation of Noisy and High-Vibration Operations: Grouping noisy forging presses
and stamping hammers together isolates acoustic pollution from administrative and quiet

assembly areas.
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8.Safe Positioning of Electrical Substations: Substation buildings and high-voltage
transformers must be sited outside hazardous chemical gas/vapor dispersion zones.

9.Pedestrian-Vehicular Route Separation: Dedicated pedestrian walkways and overhead
footbridges must be segregated from heavy truck transport lanes to avoid vehicle
collision accidents.

10. Emergency Evacuation Corridor Design: Escape routes and assembly points
must be laid out in straight, well-marked paths leading away from high-hazard process
blocks.

3.Formulate a comprehensive wastewater and effluent management layout strategy for
a chemical or heavy manufacturing plant, detailing impermeable containment tanks,

leak detection, storm water segregation, and environmental protection.

Wastewater & Effluent Management [ayout Strategy

1. Impermeable Containment Tanks: Effluent retention basins and treatment tanks
must feature acid-resistant, impermeable concrete linings to prevent hazardous liquid
seepage into subsoil.

2. Leak Detection Systems: Secondary containment sumps must be equipped with
liquid level sensors and double-walled leak detection pipes to identify tank ruptures
early.

3. Stormwater Segregation: Uncontaminated rainwater runoff must be strictly
segregated from oily process wastewater drainage networks using dedicated channel
systems.

4. Effluent Treatment Plant (ETP) Layout: ETP facilities (chemical dosing, settling,
and filtration units) should be located at the lowest elevation boundary downwind of
the plant.

5. Secondary Containment Bund Walls: Above-ground chemical storage tanks must
be surrounded by concrete bund dikes sized to hold 110% of the largest tank capacity.

6. Remote-Actuated Isolation Valves: Stormwater and effluent drainage channels must
feature remote-actuated emergency cutoff valves to capture chemical spills safely.

7. Qily Water Sewer Systems: Chemical processing bays require dedicated oily water
sewers with oil-water separators (OWS) before discharging water to secondary

treatment.
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8. Firewater Retention Basins: Dedicated containment ponds must be provided to
collect contaminated runoff water generated during high-capacity firefighting
operations.

9. Vapor Emission Controls: Effluent treatment basins handling volatile organic
compounds (VOCs) must be enclosed or equipped with vapor recovery hoods and
scrubbers.

10. Zero Liquid Discharge (ZLD) Compliance: Integrating reverse osmosis (RO) and
evaporators within the layout enables complete wastewater recycling in line with
TNPCB standards.

4.Examine the significance of site meteorological and topographical considerations—such
as prevailing wind directions, seasonal flood levels, and valley terrain—in orienting

hazardous process units, flares, and emergency evacuation routes.

Meteorological and Topographical Site Layout Considerations

1.Upwind Positioning of Administrative Blocks: Administrative offices, control rooms,
and canteens must be situated upwind of toxic chemical processing units to safeguard
personnel.

2.Downwind Location of Flare Stacks and Odor Sources: Elevated flare stacks, vent
headers, and foul-smelling wastewater ponds must be positioned downwind at the plant
boundary.

3.Crosswind Emergency Evacuation Routes: Evacuation paths and emergency
assembly points must be oriented across prevailing wind directions to allow safe escape
away from toxic gas plumes.

4.Seasonal High Flood Level (HFL) Evaluation: All critical equipment foundations,
electrical switchgear, and control rooms must be elevated above historical 100-year
flood levels.

5.Valley Terrain and Air Stagnation Risks: Siting hazardous chemical plants in
low-lying valley terrain must be avoided to prevent heavy toxic gas pooling during
thermal inversions.

6.Wind-Directional Toxic Gas Dispersion: Dispersion modeling based on seasonal
wind roses dictates safe buffer distances between gas storage spheres and property

lines.
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7.Surface Drainage Topography: Utilizing natural ground slope layout facilitates
gravity flow of stormwater runoff while preventing stagnant chemical puddle
accumulation.

8.Windbreak Green Belt Planting: Planting dense belts of tall local trees around plant
perimeters reduces wind speeds and absorbs dust and chemical noise pollution.

9.Safe Siting of Plant Air Intakes: HVAC fresh air intakes for control rooms and
administrative buildings must be located far upwind of process exhaust vents.

10. Coastal and High Velocity Wind Safeguards: In coastal industrial zones,
structures and pipe racks must be engineered to withstand cyclone-force wind velocities
and marine corrosion.

S5.Synthesize a complete site selection and safe layout blueprint for a hazardous
petrochemical facility, integrating green belt buffer zones, property line setback

distances, safe electrical substation siting, and wind-directional hazard mitigation.

Site Selection & Safe Lavout Blueprint for a Hazardous Petrochemical Facility

1. Property Line Setback Distances: Petrochemical process blocks and hydrocarbon
storage tanks must maintain statutory setback distances from external public highways
and boundaries.

2. Green Belt Buffer Zone Implementation: A dense green belt buffer zone (10—15
meters wide) planted with indigenous trees must encircle the entire facility perimeter.

3. Safe Electrical Substation Siting: Substation buildings and main transformers must be
situated in non-classified, non-hazardous areas upwind of hydrocarbon processing units.

4. Wind-Directional Flare Siting: Elevated thermal relief flares must be located at the
farthest downwind corner of the property to ensure safe radiant heat dispersion.

5. Hazardous Tank Farm Bunding: Spheres storing liquefied petroleum gas (LPG) and
tanks holding volatile fuels must be enclosed inside fire-rated bund dikes with water
spray systems.

6. Pressurized Central Control Room Layout: Main plant control rooms must be
blast-resistant, press-fitted, and located upwind to protect operators during major process

upsets.
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7. Dual-Gate Security Access System: Two widely separated, crash-resistant vehicle gates
must be provided on perimeter roads to ensure unhindered entry for emergency fire
tenders.

8. Looping Firewater Ring Main Network: A high-pressure, continuous loop firewater
distribution pipeline fitted with hydrants every 30 meters must encircle all hazardous
process blocks.

9. Segregated Process and Storm Drainage: Separate drainage channels equipped with
flame arresters and oil catch pits prevent fire spread through sub-surface sewer trenches.

10.  Emergency Communication and Alarm Layout: Plant-wide public address (PA)
systems and directional wind socks must be positioned visibly across all processing

blocks for rapid evacuation.
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UNIT 3 WORKING CONDITIONS

1.Analyze the physiological, thermal, and comfort-level principles of industrial
ventilation, and contrast the engineering design, mechanisms, and applications of

general dilution ventilation versus local exhaust ventilation (LEV).

Principles of Industrial Ventilation: Dilution vs. L.ocal Exhaust Ventilation (LEV

1.Physiological Purpose of Ventilation: Industrial ventilation supplies fresh outdoor air,
removes metabolic heat and body odors, and maintains healthy oxygen levels for
workers.

2.Thermal Comfort Regulation: Proper air movement across the skin enhances
evaporative cooling of sweat, preventing heat stress and exhaustion in hot
manufacturing environments.

3.Contaminant Dilution Principle: General dilution ventilation works by mixing clean
incoming air with toxic airborne chemical vapors or dusts to lower room concentration
below permissible exposure limits (PEL).

4.Mechanism of Dilution Systems: Dilution ventilation is best suited for low-toxicity
gases, large spaces, or dispersed heat sources where local capture is impractical.

5.Limitations of Dilution Ventilation: It requires high air change rates, does not prevent
worker exposure near the source, and is ineffective for highly toxic or heavy dust
emissions.

6.Local Exhaust Ventilation (LEV) Principle: LEV captures airborne contaminants
directly at the point of generation before they can disperse into the breathing zone.

7.LEV System Components: A complete LEV system comprises extraction hoods,
branch ducts, air cleaning devices (filters/scrubbers), an exhaust fan, and a discharge
stack.

8.Superiority of LEV: LEV is far more efficient than dilution ventilation for toxic
fumes, welding smoke, and grinding dust because it traps pollutants at the source.

9.Application of Dilution vs. LEV: Use general dilution for general heat and mild
solvent odors; use LEV for chemical tanks, plating baths, and welding booths.

10. Statutory Standards Compliance: Ventilation design must comply with Tamil

Nadu Factory Rules and ACGIH guidelines to ensure safe breathing air quality.
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2.Evaluate the critical design parameters for local exhaust ventilation systems,
focusing on exhaust hood capture efficiency, duct transport velocity, makeup air

balance, and industrial air conditioning applications.

Critical Design Parameters for LEV, Duct Velocity, and Air Conditioning

1.Exhaust Hood Capture Efficiency: Capture velocity is the air speed required at the
contaminant source to pull pollutants into the hood against opposing room drafts.

2.Hood Design and Flanging: Adding external flanges to local exhaust hoods improves
capture efficiency by restricting airflow from unproductive directions.

3.Duct Transport Velocity: Exhaust ducting must maintain a high transport velocity
(typically 15-20 m/s for dusts) to prevent particulates from settling and clogging ducts.

4.Friction Losses and Sizing: Duct layout must account for bends, fittings, and friction
losses to ensure the exhaust fan delivers the required static pressure.

5.Makeup Air Balance: Heavy exhaust ventilation creates negative room pressure,
making doors hard to open; mechanical makeup air units must supply replacement air.

6. Temperature and Humidity Control: Industrial air conditioning in precision rooms
maintains exact temperature and humidity to protect sensitive equipment and worker
comfort.

7.Air Filtration Stages: Air conditioning and ventilation systems utilize pre-filters and
HEPA filters to trap fine dust particles before air recirculation.

8.Duct Maintenance and Inspection: Regular cleanout ports and duct inspections
prevent dust accumulation, corrosion, and fire hazards in ventilation networks.

9.Enclosure Hood Applications: Grinding wheels and abrasive machines utilize
enclosing hoods that wrap around the hazard to capture flying sparks and chips
effectively.

10. Balancing System Performance: Periodic pitot tube testing of duct velocities

verifies that LEV and air conditioning systems operate at peak engineering efficiency.
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3.Discuss the fundamental purposes of industrial illumination, analyzing the
physiological and safety impacts of direct and reflected glare, lighting uniformity,

and emergency lighting requirements during power failures.

Industrial Illumination, Glare Impacts, and Emergency Lighting Requirements

1.Core Purpose of Illumination: Adequate industrial lighting enhances visual
performance, reduces eye strain, and prevents slip, trip, and machinery operation
accidents.

2.1llumination Measurement (Lux): Workplace light levels are measured in lux using a
lux meter to verify compliance with statutory factory safety standards.

3.Physiological Impact of Glare: Unshielded bright light sources produce direct glare,
causing acute eye strain, visual fatigue, and temporary blindness.

4 Reflected Glare Hazards: Shiny, polished metallic work surfaces create reflected glare
that obscures fine detail vision and increases error rates.

5.Eliminating Glare: Glare can be minimized by using indirect lighting fixtures, matte
surface finishes, and adjustable lamp positioning.

6.Lighting Uniformity Standards: [llumination must be evenly distributed across shop
floors to prevent harsh shadows and sudden adaptation strain when looking between
areas.

7.Task Lighting Integration: Intricate assembly and inspection workbenches require
dedicated task lighting to provide high-intensity focus on fine details.

8.Emergency Lighting Requirements: Independent battery-backed emergency lighting
systems are mandatory to illuminate exit corridors immediately during power failures.

9.Color Rendering and Contrast: Proper lamp color rendering ensures accurate visual
identification of color-coded wires, safety signs, and warning labels.

10. Fixture Maintenance: Regular cleaning of lamps and reflectors prevents dust

accumulation from reducing lighting efficiency over time.
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4.Examine the critical role of industrial housekeeping in accident prevention, detailing
safe aisle marking, material storage rules, hazard elimination, and specialized storage

protocols for flammable waste and oily rags.

Industrial Housekeeping, Aisle Marking, and Oily Rag Storage Protocols

1.Role in Accident Prevention: Good industrial housekeeping eliminates physical
obstacles, greasy floors, and clutter, directly reducing slip, trip, and fall injuries.

2.Safe Aisle and Floor Marking: Factory floors must feature clear yellow and white line
markings to delineate pedestrian walkways from heavy forklift transit lanes.

3.Material Storage Rules: Heavy raw materials and stacked crates must adhere to safe
height limits and stable stacking configurations to prevent collapse.

4.Keeping Exits Unobstructed: A strict zero-obstruction policy must be enforced across
all emergency escape corridors and fire exit doorways.

5.Hazard Elimination Protocol: Routine housekeeping identifies and removes protruding
nails, scrap metal, and spilled fluids before they cause accidents.

6.Combustible Waste Management: Sawdust, paper waste, and combustible debris must
not be allowed to accumulate near heating equipment or electrical panels.

7.Specialized Storage of Oily Rags: Oily cotton rags undergo slow oxidation and can
spontaneously combust; they must be stored in closed, self-closing metal containers.

8.Spill Cleanup Procedures: Grease and oil spills on workshop floors must be cleaned
immediately using absorbent materials rather than dry sweeping.

9.Waste Bin Distribution: Clearly labeled color-coded waste bins for general, recyclable,
and hazardous waste must be placed strategically throughout the plant.

10. Housekeeping Accountability: Housekeeping is a continuous daily duty for all

operators, reinforced through scheduled supervisory audits and 5S checklists.
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5.Comprehensive evaluate the 5S workplace organization methodology (Sort, Set in
Order, Shine, Standardize, and Sustain), detailing how each pillar contributes to

visual factory management, safety, and operational efficiency.

The 5S Workplace Organization Methodology (Sort, Set in Order, Shine, Standardize,
Sustain)

1.Overview of 5S Methodology: 5S is a foundational workplace organization system
comprising Seiri, Seiton, Seiso, Seiketsu, and Shitsuke to build an efficient factory.

2.Pillar 1 - Sort (Seiri): Separating necessary items from unneeded clutter and
discarding redundant tools to free up valuable floor space.

3.Pillar 2 - Set in Order (Seiton): Arranging required tools and materials
systematically using shadow boards and labeled bins so they are easy to find and
return.

4.Pillar 3 - Shine (Seiso): Thoroughly cleaning machinery, tools, and floors while
conducting proactive inspections to spot oil leaks and wear early.

5.Pillar 4 - Standardize (Seiketsu): Establishing uniform rules, visual controls, and
checklists to maintain the first three pillars consistently across all shifts.

6.Pillar 5 - Sustain (Shitsuke): Fostering long-term employee discipline and
commitment so that 5S habits become an automatic part of company culture.

7.Visual Factory Management: 5S transforms the shop floor into a visual
management tool where missing items, abnormal conditions, and safety hazards are
immediately obvious.

8.Contribution to Safety: Removing floor clutter and maintaining clean equipment
eliminates slip, trip, and fire hazards, drastically improving safety.

9.0perational Efficiency Gains: Organized workstations eliminate wasted search
time, reducing equipment downtime and boosting overall productivity.

10. Cultural Transformation: Successful 5S implementation fosters teamwork,
employee ownership, and pride in maintaining a world-class manufacturing

environment.
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UNIT 4 PERSONAL PROTECTION

1.Analyze the fundamental concept of Personal Protective Equipment (PPE) as the
last line of defense in occupational safety, detailing its role and limitations relative to

engineering and administrative controls.

PPE as the Last Line of Defense: Role & Limitations Relative to Controls

1.Definition of Last Line of Defense: PPE is designated as the final barrier between a
worker and a workplace hazard when all other engineering and administrative
controls are insufficient or impractical.

2.Hierarchy of Hazard Control: Safety engineering prioritizes elimination,
substitution, engineering controls, and administrative controls before relying on
personal protective equipment.

3.Inherent Limitation of PPE: PPE does not eliminate or reduce the actual hazard at
the source; it only protects the individual wearer if worn correctly.

4.Engineering Control Superiority: Engineering controls (such as machine guards,
LEYV, and enclosures) provide passive, reliable protection without depending on
human compliance.

5.Administrative Control Role: Administrative measures (such as job rotation and
safety signage) limit worker exposure duration but still carry a risk of human error.

6.Vulnerability to Failure: If PPE is damaged, improperly fitted, or removed
prematurely, the worker is immediately exposed to the full severity of the hazard.

7.Human Factors and Compliance: Reliance on PPE requires strict worker discipline,
proper training, and continuous supervision, as discomfort often leads to
non-compliance.

8.Mandatory Use Policy: Under Tamil Nadu Factory Rules, management can legally
mandate PPE wear as a condition of employment in designated hazardous zones.

9.Dual Protection Strategy: Comprehensive safety programs combine robust
engineering controls with certified PPE to achieve optimal worker protection.

10. Emergency Backup Function: PPE serves as critical emergency defense

during sudden process upsets, maintenance tasks, or accidental chemical releases.
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2.Evaluate the systematic classification of PPE by anatomical body parts and discuss
the critical hazard assessment and task-specific factors governing proper equipment

selection.

Systematic Classification of PPE & Hazard Assessment for Selection

1.Anatomical Classification System: PPE is systematically categorized based on the
specific human body part protected: head, eye/face, respiratory system, hearing,
hands/arms, feet/legs, and body/fall protection.

2.Head Protection (IS 2925): Industrial safety helmets absorb and deflect impact
forces from falling tools, debris, and electrical shock hazards.

3.Eye and Face Protection: Safety spectacles, goggles, and full-face visors shield eyes
from flying chips, molten metal splashes, and harmful UV/IR radiation.

4 Respiratory Protection Standards: Respirators and SCBA units protect lungs from
inhaling toxic dusts, metal fumes, gases, and oxygen-deficient atmospheres.

5.Hearing Protection Equipment: Earplugs and earmuffs attenuate high-decibel
machinery noise to prevent permanent noise-induced hearing loss (NIHL).

6.Hand and Foot Defense: Cut-resistant gloves, chemical gauntlets, steel-toe safety
shoes, and metatarsal boots protect extremities from lacerations, crushing, and
punctures.

7.Comprehensive Hazard Assessment: Safety officers must identify precise
workplace hazards (mechanical, chemical, thermal, electrical) before selecting
appropriate PPE.

8.Task-Specific Matching: Equipment selection must align with the physical demands
of the task, duration of exposure, and severity of potential injury.

9.Ergonomic Compatibility: Selected PPE must fit the workforce comfortably,
ensuring that weight, vision obstruction, or heat stress do not hinder task execution.

10. Multi-Hazard Environments: Complex industrial tasks requiring simultaneous
protection against chemical splashes and heavy impacts demand multi-functional PPE

combinations.
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3.Examine the concept, chemical formulation, and industrial application of "invisible
protective barriers'" (skin barrier creams and chemical protectants) in preventing

occupational dermatitis and toxic absorption.

Invisible Protective Barriers (Skin Barrier Creams) & Toxic Absorption Prevention

1.Concept of Invisible Barriers: Skin barrier creams and protectant lotions act as
invisible protective films applied directly to human skin before commencing work.

2.Chemical Formulation and Action: Barrier creams are formulated with
water-repellent silicones, oils, or specialized polymers that block chemical irritants
from entering skin pores.

3.Prevention of Occupational Dermatitis: These creams prevent contact dermatitis,
skin rashes, and allergic reactions caused by prolonged handling of oils, resins, and
solvents.

4.Classification by Solubility: Protectant creams are classified into water-soluble types
(protecting against oils and paints) and water-insoluble types (protecting against
water-based acids).

5.Facilitating Post-Work Cleanup: By sealing skin pores against grease and grime,
barrier creams make post-shift hand washing significantly easier and faster.

6.Industrial Application Areas: Widely used in machine shops, printing units, painting
bays, and chemical handling stations where gloves are impractical.

7.Limitations Against Strong Acids: Barrier creams provide no protection against
strong acids, concentrated alkalis, or toxic chemicals capable of immediate skin
penetration.

8.Application Protocol: Creams must be applied to clean, dry skin prior to work shifts
and reapplied after washing or lunch breaks for sustained efficacy.

9.Hygienic Removal: At the end of the shift, barrier creams and trapped grime must be
washed off thoroughly using mild industrial skin cleansers and warm water.

10.  Complementary Safety Role: Invisible barriers supplement—but never

replace—physical protective gloves when handling hazardous chemical substances.
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4.Discuss the industrial procurement lifecycle for PPE, emphasizing the absolute
necessity of compliance with national and international quality standards (such as ISI,

CE, and ANSI) and certification verification.

Industrial Procurement Lifecycle & Quality Standards (ISI, CE. ANSI)

1.Overview of Procurement Lifecycle: The PPE procurement lifecycle spans hazard
identification, technical specification, supplier vetting, batch testing, and distribution
registration.

2.Mandatory Standards Compliance: All procured safety equipment must comply
strictly with national and international quality benchmarks such as ISI (Bureau of
Indian Standards), CE, and ANSI.

3.Certification Verification: Procurement officers must verify manufacturer test
certificates and ISI mark licenses to eliminate sub-standard or counterfeit safety gear.

4.Role of ISI and CE Markings: Certification marks guarantee that equipment has
passed rigorous laboratory tests for impact, puncture, flame, and chemical resistance.

5.Workforce Sizing and Ergonomics: Procurement specifications must include a
comprehensive size range (small, medium, large) to fit all male and female workers
properly.

6.Supplier Audit Protocols: Procurement teams should conduct periodic audits of
authorized PPE suppliers to ensure consistent manufacturing quality and genuine
stock.

7.Issuance Tracking and Register: Management must maintain an up-to-date PPE
distribution register recording issuance dates, worker signatures, and replacement
schedules.

8.Cost vs. Quality Balance: Safety procurement must never compromise protective
quality for lower market prices, as substandard PPE causes severe workplace injuries.

9.Bulk Storage and Inventory Control: Procured gear must be stored in optimal
warehouse conditions to prevent degradation before actual issue to workers.

10. Statutory Accountability: Factory management holds legal liability under the

Factories Act to provide certified, approved PPE to workers at zero personal cost.
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S5.Analyze proper storage, environmental controls, and routine pre-use inspection
protocols required to preserve the protective efficacy, material integrity, and lifespan

of industrial safety gear.

Storage, Environmental Controls, and Routine Pre-Use Inspection Protocols

1.Importance of Proper Storage: Environmental controls in industrial warehouses
prevent premature aging, chemical degradation, and structural warping of safety gear.

2.Protection from UV and Heat: Polymer hard hats, synthetic harnesses, and rubber
gloves must be stored away from direct sunlight and heat sources to prevent
ultraviolet embrittlement.

3.Rubber and Elastomer Storage: Elastomeric half-mask respirators and rubber
insulating gloves must be stored flat or in rigid containers in cool, dry rooms to
prevent warping.

4.Leather Goods Preservation: Leather welding aprons and gloves require dry,
well-ventilated shelving to prevent mold growth, rotting, and stiffening.

5.Pre-Use Inspection Protocol: Workers are legally mandated to perform a visual and
tactile pre-use inspection of all PPE before every working shift.

6.Harness and Lanyard Checks: Fall arrest harnesses must be inspected for frayed
webbing, broken stitching, chemical burns, and D-ring corrosion before working at
heights.

7.Hard Hat Inspection: Safety helmets must be checked for cracks, chalking, and
suspension wear; any impacted hard hat must be scrapped immediately.

8.Respirator Valve Checks: Workers must inspect respirator facepieces,
inhalation/exhalation valves, and cartridge seals for cracks or clogging prior to
donning.

9.Immediate Condemnation Policy: Damaged, expired, or chemically contaminated
PPE must be withdrawn from service immediately and permanently destroyed.

10.  Lifespan Tracking: Safety officers must monitor manufacturer shelf-life limits

(especially for polymer shells and filter cartridges) to ensure equipment efficacy.
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UNIT S FACTORIES ACT 1948

1.Analyze the statutory powers, duties, and responsibilities of inspecting
authorities—including the Chief Inspector, Inspectors, and Certifying Surgeons—under

the Factories Act 1948 in enforcing workplace safety and compliance.

Statutory Powers. Duties, and Responsibilities of Inspecting Authorities

1.Appointment of Inspecting Authorities: Under Section 8 of the Factories Act 1948,
the State Government is officially empowered to appoint the Chief Inspector and
Inspectors of Factories.

2.0fficial Designation and Role: Government officials appointed to inspect factories for
health, safety, and welfare compliance are designated as Inspectors of Factories.

3.Powers of Entry and Examination: Section 9 empowers inspectors to enter any
factory premises at any time (day or night) with or without assistants to examine
machinery, plant, and registers.

4.Power to Take Samples: Inspectors can take samples of substances used or handled in
manufacturing processes for laboratory analysis under Section 90.

5.Medical Examination Powers: Inspectors are vested with the authority to order
medical examinations for workers exposed to occupational health hazards or dangerous
chemical processes.

6.Role of Certifying Surgeons: Appointed under Section 10, Certifying Surgeons
examine young persons for certificates of fitness and investigate cases of occupational
illnesses.

7.Statutory Duty of Enforcement: Inspecting authorities are legally mandated to
enforce all provisions of the Factories Act and Tamil Nadu Factory Rules rigorously
across industrial establishments.

8.Investigation of Accidents: Inspectors conduct formal inquiries and inspections
following fatal or serious industrial accidents to determine root causes and legal
liability.

9.Prosecution and Legal Action: Inspectors possess the statutory authority to institute
legal proceedings and file criminal complaints against defaulting occupiers or

managers.
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10. Advisory Function: Alongside regulatory enforcement, inspecting authorities
guide management on best practices for industrial safety and occupational hygiene.

2.Discuss in detail the comprehensive statutory provisions relating to worker health and

general safety under Chapters III and IV of the Factories Act 1948, focusing on

cleanliness, ventilation, lighting, drinking water, and machinery fencing.

Statutory Provisions for Worker Health and General Safety (Chapters 111 & 1V)

1.Statutory Cleanliness (Section 11): Factory interiors, walls, and ceilings must be kept
clean, white-washed, or painted at prescribed statutory intervals to maintain a hygienic
environment.

2.Disposal of Wastes and Effluents (Section 12): Effective arrangements must be made
for the safe treatment and disposal of industrial wastes and effluents in line with pollution
control norms.

3.Ventilation and Temperature (Section 13): Workrooms must maintain adequate
ventilation and comfortable temperatures to prevent excessive heat stress and thermal
discomfort.

4.Dust and Fume Control: Processes generating dust or toxic fumes must incorporate
exhaust mechanisms to protect workers from inhaling harmful airborne particles.

5.Lighting Standards (Section 17): Every factory must provide sufficient and suitable
natural or artificial lighting across all work areas to prevent eyestrain and accidents.

6.Safe Drinking Water (Section 18): Management must supply wholesome and sufficient
drinking water points, clearly labeled 'Drinking Water', located within 6 meters of
workers.

7.Latrine and Urinal Accommodations (Section 19): Separate, sanitary latrines and
urinals must be provided in adequate numbers for male and female workers.

8.Machinery Fencing Mandate (Section 21): All dangerous moving parts—including
flywheels, gears, belts, and rotating shafts—must be securely fenced by safeguards.

9.Prohibition on Cotton Opener Proximity (Section 23): No woman or child shall be
employed in any part of a factory for pressing cotton where a cotton opener is at work.

10. Overcrowding Prevention (Section 16): Workrooms must not be overcrowded;

every worker must be provided a minimum breathing space of 14 cubic meters.
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3.Critically evaluate the specialized statutory provisions introduced under Chapter IV-A
of the Factories Act 1948 concerning hazardous processes, including the role of Site
Appraisal Committees, compulsory disclosure of chemical hazards, and workers'

participation in safety management.

Specialized Statutory Provisions for Hazardous Processes (Chapter IV-A)

1.Introduction of Chapter IV-A: Chapter IV-A was introduced through amendments to
incorporate specialized statutory provisions for hazardous manufacturing processes.

2.Constitution of Site Appraisal Committees: Before granting permission for new
hazardous units, the government constitutes Site Appraisal Committees to evaluate site
safety.

3.Compulsory Disclosure of Information (Section 41B): Occupiers must disclose
accurate information regarding hazardous chemical risks, health hazards, and safety
measures to workers and local authorities.

4. Worker Participation in Safety Management (Section 41G): Hazardous factories must
establish Safety Committees comprising equal numbers of worker and management
representatives.

5.Right of Workers to Warn Imminent Danger (Section 41F): Workers have the
statutory right to evacuate or warn management against imminent danger in hazardous
workplaces without fear of victimization.

6.Mandatory Medical Surveillance (Section 41C): Hazardous process units must
maintain medical supervision and conduct regular health check-ups for exposed workers.

7.0n-Site Emergency Plans (Section 41H): Management must draw up comprehensive
on-site emergency preparedness plans and conduct regular safety mock drills.

8.Statutory Schedules of Dangerous Processes: Specific schedules appended to the Act
prescribe rigorous operational and safety standards for high-risk chemical industries.

9.Appointment of Safety Officers: Factories exceeding specified worker thresholds in
hazardous operations must appoint qualified safety officers.

10.  Restriction on Dangerous Operations: Strict statutory controls regulate chemical
handling to protect workers and surrounding communities from catastrophic industrial

disasters.
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4.Examine the statutory welfare provisions mandated under Chapter V of the Factories
Act 1948, detailing the legal thresholds and operational requirements for washing

facilities, first-aid appliances, canteens, rest shelters, and créches.

Statutory Welfare Provisions (Chapter V)

1.Overview of Chapter V Welfare Provisions: Chapter V mandates essential welfare
facilities designed to safeguard the health, comfort, and well-being of industrial workers.

2.Washing Facilities (Section 42): Every factory must provide adequate, separate, and
clean washing facilities equipped with soap and towels for male and female workers.

3.First-Aid Appliances (Section 45): Factories must maintain readily accessible first-aid
boxes or cupboards (at least one for every 150 workers) containing sterilized dressings
and antiseptics.

4.Canteen Mandate Threshold (Section 46): Factories employing more than 250 workers
must provide and maintain a subsidized, well-equipped canteen for employees.

5.Shelters, Rest Rooms, and Lunch Rooms (Section 47): Establishments with over 150
workers must provide adequate and ventilated rest shelters and lunch rooms.

6.Creéche Facility Threshold (Section 48): Factories employing more than 30 female
workers must maintain a dedicated creche room for children under the age of six.

7.Welfare Officer Appointment (Section 49): Factories employing 500 or more workers
must appoint qualified welfare officers to manage personnel welfare and statutory
compliance.

8.Standard of Welfare Maintenance: All mandated welfare facilities must be kept clean,
well-lit, ventilated, and supervised by designated personnel.

9.Créche Amenities: Créches must include trained nursing staff, milk preparation areas,
and cots for infants of working mothers.

10. Statutory Accountability for Welfare: Failure to provide or maintain mandated

welfare facilities attracts legal penalties under the Factories Act.
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5.Discuss the strict statutory provisions and safeguards governing the employment of
young persons (children and adolescents) under Chapter VII of the Factories Act 1948,

emphasizing age prohibitions, certificates of fitness, and working hour restrictions.

Safeguards Governing Employment of Young Persons (Chapter VII)

1.Overview of Chapter VII Provisions: Chapter VII of the Factories Act 1948 prescribes
strict statutory safeguards governing the employment of young persons (children and
adolescents).

2.Prohibition of Employment of Young Children (Section 67): Children who have not
completed their fourteenth year of age are strictly prohibited from working in any factory.

3.Definition of Child and Adolescent: A 'child' is a person who has not completed 14
years, while an 'adolescent' is someone who has completed 14 but not 18 years.

4.Certificate of Fitness (Section 68 & 76): An adolescent can only be employed if they
possess a valid certificate of fitness granted by a certifying surgeon.

5.Validity and Renewal of Fitness Certificate: Certificates of fitness are subject to
periodic renewal and can be revoked by certifying surgeons if health deteriorates.

6.Carrying Token of Fitness: Young workers must carry a token referencing their
certificate of fitness while on duty inside the factory.

7.Working Hour Restrictions for Children (Section 71): Child workers cannot be
employed for more than 4.5 hours in a day and are prohibited from working during night
shifts.

8.Prohibition of Night Shift for Young Persons: Young persons are strictly barred from
working between 10 PM and 6 AM to protect their health and development.

9.Young Worker Register (Section 73): Factory managers must maintain a dedicated
register detailing the names, work hours, and certificate numbers of all child and
adolescent workers.

10. Medical Examination Powers: Certifying surgeons and inspectors have the

statutory power to demand medical re-examination of young workers at any time.
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