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PLANT ENGINEERING

lant: Plant is a place where men ,material ,money,equipment,machinery
etc are

utilised properlyfor manufacturing useful products.

Factors
Affecting/Governing Plant Location: Plant location must be selected

properly by entrepreneurs while planning to setup their businessunits. While

taking such a decision, they must considersome important factors.

in
practice, the choiceof plant location should be based on following

considerations

1.
Availability of Raw material:An ideal location is one where the main raw-

material required to manufacture the product is adequately available. This wIll

ensure regularsupplyof the material and will also reduce the transportationcosts.

The technical and delivery problems associated with raw-materialcan be reviewed

and discussed from time to time. Alternately, the per unit cost of raw-material

should come out to be minimum atthe ideal plant location.

2. Nearness to thepotential market: Marketing of its product efficiently is also an

important functionofan enterprise. If the plant is located near the market, then

the management can keep close touch with the changes in market environment

and formulate its production policies accordingly. But with expansion of markets

both on nationaland international levels this aspect has now become of

secondary importance. But the reduction in marketingcosts still remains an

important considerationfor location to be near the market. The transportation

and other overheads are likely to increase with distance between plant and the

market. A Iso,in case of factory being nearer to the market the risk of damage in

transportation,loss of demand due to change in fashionsetc. is also reduced.

Glass and chemical factories are mainly affected by this consideration.

3. Availability of Fuel and Power: In some industries continuous and adequate

supply of power is of great significance e.g. nylon fibber plant. There are some

industries for which cheap electricity may be more important.In such situation

location of the plant near to hydro-power stations will providecheap electricity

e.g. paper
and pulp mills, flour mills etc.

4. Availability of labour:Labour is one ofthe most important inputsin an

industria! enterprise. There should be regular and cheap supply of labour,

specifically for unskilled labour. in modern times with brisk movement of labour

force from one place to other this factor is also of secondary importance. But if
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adequatesupply of local labour near the plant then naturally it will be

availableat cheaper rates.

S.
Transport and Communication facilities: Transport is very important t

Ornging raw materials,fuel from different places. Also transport is required te

Supply the finished products to markets. The region wellconnected with Ra,
Road, Water and Air transport system is considered to be moreappropriate tor

the location of plants.Similarly good communication facilities viz. POstal ana

elecommunication links areof great significancetowards the success of an

terprise.
Regions with good communication system should be given priority

for

the selection of sites. Similarly, Industries producing goods for export may be

located near ports or airports.

6.
Availabilityof Water:Water is used for processing as in paper and chemical

industry and is also required for drinkingand sanitation purpose. Depending upon

the nature of plant, water should be available in adequate quantity.

7. Integration with other group ofcompanies: New enterpriseowned or

operated by a singlegroup of companies should be so located that its work can be

integrated with the work of theassociated establishments.

8. Suitabilityof land and climate: Sub-soil of the location should be able to

support the load likely to be placed on it. Similarly, the climatic conditions viz,

humidity, temperature and other atmospheric conditionsshould be favourable for

the plant e.g. damp climate is favourable fortextile and cotton industries. These

conditions also determine heating and ventilating requirem

9.Availabilityof housing, amenities and other services:Good housing facility,

adequate number of shops, theatres,cinemas, restaurants,local passenger

transport and rail servicesand sufficient availability of gas,water supply,
drainage

disposal of waste, fire fighting servicescan easily attract goods stoff.

10. Local building and planning regulations:Proposed location should not infringe

local regulations and bye-laws. A discussionwith the survey department of the

local authority is most desirable.Laws forthe construction of buildings, local taxes

etc should be taken into consideration for theselectionof site.

11.Safety requirements: industries like nuclear power stations, explosive in

nature, chemical process likely to pollutethe atmosphere should be located in

remote areas. Safety from enemyduring the war periods alsoaffectslocation

decision.
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10.Mustmeet

Safety
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2.Availabilityof

Infrastructure
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Supporting
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Factors affecting plant location

Otherfactors which also
atfect plant

location are
availability

and cost of land, suitabilit

of land -soil andtopography, climatic conditions, location ofasimilar unit, etc.

(3)



1.2 PLANT LAYOUT

DEFINATION: Plant layout means the dispositionof the
various facilities

(equipment's, material,manpower etc.) within the areas of the site selected.

Plant layout begins with the design of the factorybuilding
and goes up to the

ocation and movement of work. All the facilities like equipment,
raw material,

machinery, tools, fixtures, workers etc. aregiven a proper place.

1.3 OBJECTIVES OF PLANTLAYOUT:

The principal objectiveof a proper plant layout
is to maximize the production

at

the minimum of the costs. This objectiveshould
be kept in mind while designing

a

layoutfora new plant as wellas while making the necessary changes
in the exiting

layout in response to change in management policies
and processes

and

techniques of production with the production system, i.e. workers, supervisors

and managers.

if a layout is to fulfil this goal, it should be planned with thefollowing clear

objectivesin mind.

There is the proper utilization of cubic (i.e. length, width and height). Maximum

use of volume availableshould be made. For example, conveyors
can be run

above head height and used as moving work in progress
or tools and equipment's

can be suspended from the ceiling.
The principle

is particularly
true in stores

where goods can be stored atconsiderableheight
without inconvenience.

a) Waiting time of the semi-finishedproducts
is minimized.

b) Working conditionsare safer, better (well ventilated rooms etc.) and

improved

c)Material handling and transportation
is minimized and efficiently

controlled.For this, one has to consider the movement distances between

different work areas as wellas the number of times such movements occur

per unit period of time.

d) The movements made by the worker are minimized.

e) Suitablespaces are allocated to production centres

f) Plantmaintenance is simpler.

g) There is increased flexibility forchanges
in product design and for future

expansion.
It must be capable of incorporating,without major changes, new

equipment to meet technologicalrequirement
or to eliminate waste.



h) A BOOd layout permits material to move through the plant at the desiredspeed with the lowest cost.
Thereis increased

productivityand better product qualitywith reduced
capitalcost.

)Boosting up employee morale by providingemployee comforts and
satisfaction.

R) The work should be so arranged the there is no difficulty in supervision,
coordination and control.There should be no 'hiding-places'into which
goods can be mislaid.Goods-raw materials and readystocks must be
readily observed at all times. It will reducethe pilferage of material and
labour.

1.3 PRINcIPLES OF PLANTLAYOUT: While designing the layout of a plant, the

following principles shouldbe kept in mind:

0) Principle of minimum movement:As faras possiblematerialsand labour

should be moved over minimum distances.

(ii) Principle of flow:The work areas should be arranged according to the

sequence of operations so that there is a continuous flow of materialswithout

backtracking or congestion. The layout should allow for easy movement of

materials without interruptions or delays.As far as possible movement of

materials should be continuous.

(ii) Principle of space:All availablecubic space should
be effectively used both

horizontally and vertically.

(iv) Principle of safety. Due consideration should be given to the safetyand

convenience of workers. There should be built-in provisionfor the safetyand

comfort of employees.

(v) Principle of flexibility. Layout should be so designed that production facilities

can easily be rearranged when it becomes necessary
in future on account of

expansion or technological changes.

(vi) Principle of interdependence. Interdependent operations and processes

should be located in close proximity to each other. For example, materials should

be stored near the area of requirement, transport, etc. This will minimize product

travel.



(Vin)Principle
of overall integration.

All theplant facilities
and servicesshoud

DE

fully integrated
into a single operatingunit

so asto maximize
efficiency

and

minimize costs of production.

(Vin) Principle of minimum investment. The layout
should yield savings

in fixed

capital investment through optimum utilization
of available

facilities.

1.4 TYPES OF PLANT LAYOUT:

There are three main types of plant layout:

1) Functionalor Process layout

2) Product or Line Layout,

(3) Combination Layout

4)Fixed Position Layout.

However, thechoice ofone
or theother typeof layout depends

upon the

machines and techniques used in theproduction.

(1)ProcessLayout:

Process layout is a design for the floor plan of a plantwhich aims to improve

efficiency by arrangingequipment according
to its function.It is also known as the

functionallayoutand is characterizedby keeping similarmachines orsimilar

operations at
one location (place).

In other words, separate departments are

establishing foreach specializes operation of production
and machines relating to

that functionsare assembled there.

Advantages of Process Layout:

The followingadvantages
of Process Layout below are;

a) Wide flexibility exists
as regards allotment of work to equipment and

workers. The production capacitydoes not arrange in rigid sequence and

fixed-rate capacity with line balancing.Alterationor change in the sequence

of operations can easily make asand when required without upsetting the

existing plant layoutplan.

b) Betterquality product, because the supervisorsand workers attend to one

type of machines and operations.
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c) Varietyof jobs, coming as different job orders make the work more

interesting for
workers.

d) Workers in one sectiondo not affect by the nature of operations carried out

in another section. e.g. a lathe operator does not affect by the rayso
welding asthe two sectionsare quite separate.

e) The breakdown of one machine does not interrupt the entire production

flow.

t) This typeof layout requires lesser financial investment in machines and

equipmentbecause general-purpose machines, which are usually of low

costs, are used and duplication of themachine avoids.Moreover, general
purpose machines do not depreciateor become obsolete as rapidly as

specialized machines. It results in lower investment in machines.

8) Under process layout, betterand efficient supervisionis possible because
or

specialization in operation.

Disadvantages of Process Layout:

The followingdisadvantages of ProcessLayout below are;

a) Automatic material handling is extremely difficult because fixed material

handlingequipment like conveyor belt cannot be possible to use.

b) Completion of the same producttakes more time.

c) Raw material has to travel larger distances for getting processed to finished

goods. This increasesmaterial handling and associatedcosts.

d) It is not possible to implement the group incentive schemes based on the

quantity ofthemanufacturing of the product.

e) This type of layout requires more floor space than the product layout

because a distinct department established foreach operation.

f) Compared to line layout inventory investmentsare usually higher in case of

processlayout. It increases the need forworking capital in the form of

inventory.

g) Under processlayout, cost of supervision is high because; 1) the number of

employees per supervisoris less than result in the reducedsupervisory span
of control2) the work is checked after each operation

)



Manufacturing Process Layout
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PRODUCT LAYOUT

It is also known as line (type) layout. It implies that variousoperations on a

product are performed in a sequence and themachines are placed along the

product flow line i.e., machines are arranged in the sequence in which a given

product will operate upon. This type of layout prefers forcontinuous production

i.e., involving a continuous flow of in-processmaterial towardsthe finished

product stage.

Advantages of Product Layout:

The following advantages of Product Layout below are;

Automatic material handling, lesser material handling movements,
cost.

Product completes in lesser time. Since materialsare fed at oneend of the

layoutand thefinished product collects atthe other end,there is no

transportationof raw materialsbackward and forward. It shortens the

manufacturing timebecause it does not require any time-consuming
interval transportation until the completion of the process of production.
Line balancing may eliminate idle capacity.
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.Thesmooth and continuous flow ofwork.This plan ensures a steady flow

of production with theeconomy because bottlenecksor stoppage of work

atdiferent points of production is got to eliminateor avoid due to the

proper arrangement of machines in sequence.
.Lessin-process Inventory.The semi-finished product orwork-in-progress

is

the minimum and negligible under this type of layout because the process

of production is direct and uninterrupted.

Effective quality control with reduced inspection points. Itdoes
not require

frequent changes in machine set-up. Sincethe production process

integrates and continuous,Defective practice can easily discoverand

segregate.Thismakes inspection easy and economical.

Maximum use of space due to straight productionflow and reduced need

for interimstoring.

IN SHORT

product layout is preferablyused forseveralcontinuous processes

industriesbecause of automated work.

Theproduct layout also requiresless manpower when compared to other

industries.

Itinvolvestheoptimizationof land resourcesand financial resources.

Very less scope formanual mistakes with the product layout.

Itdoesn't requiremuch scheduling and manpower.

Most of the work has been done by automated machines and no need to

move them from a placeto another.
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Disadvantages of Product Layout:

The followingdisadvantages of Product Layout below are

Sincethe specific product determines the layout, a change in product

nvolves major changes in layout and thus the layout flexibility
considerably

reduces.

ne pace or rate of working depends upon
theoutput rateof the slowest

machine. This involves excessiveidle time for other machines if the

production line does not adequately balance.

Machines being scattered along the line, more machines of each type have

to purchase for helping a few asstand by, because if one machine in the line

fails, it may lead to shut down of the complete productionline.

It is difficult to increase production beyond the capacities of the production

lines.

Since there are no separatedepartments forvarioustypes of work,

supervisionis also difficult.

The product layout requires huge amounts of investment and large space to

place the equipment.

Frequent disturbanceslike repairs, power fluctuations, etc will be faced by

the product layout.

.Theproduct layout requires human resourcesforthe supervisionprocess.

And they need to pay high amounts forthem.

It is not easyto expand the product layout which becomes a risk factorfor

the growth of an organization.

(B) Product Layout

Materials and components 5
Receiving
and staging

Subassembly
feederline

Inspection
station Oven

10
Storageand

shipping
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EXAMPLES PRODUCT LAYOUT

The product layout examples are majorly manufacturing units and continuous

processes.
Certain industries like sugar,paper,cement are the bestexampe

Also, automobile industries, electronic applianceslike printers,
refrigerators

were

using these product layouts for manufacturing.Our daily needs like food, paper,

etc manutactured which is the help of product layout. The product layoUts
dre

preferably
used for large scale industries having continuous processes.

COMBINATION LAYOUT:

A combination of processand product layouts combine the advantages or Don

types of layouts. Moreover, these days pure product or process layouts
are rare.

Most of the manufacturing sections are arrangingin process layout with

manurdcturing lines Occurring here and there (scattered) wherever the conditions

permit. A combination layout is possible where an item makes in different types

and sizes.

A combination layout is also useful when several items are producing in thesame

sequence but none of the items are to produce in bulk and thus no item justifies

for an individual and independent productionline. For example,
files, hacksaws,

circular metal saws, wood saws, etc. can manufacture on a combination type of

layout.

Flexibility
is a very important factory, so the layout should be such which can

mould accordingto the requirements of the industry, without much investment. If

the good featuresof all types of layouts are connecting,a compromise solution

can obtain which will be more economical and flexible.
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Combined layout or Group technology layout
or Hybrid layout)ProductLayout
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Fixed Position Layout:

This type of layout is theleast importantfortoday's manufacturing industries. In

this typeof layout, the major component remains in a fixed location, other

materials, parts, tools, machinery,manpower and other supporting equipment's

are brought to this location.

In othertypes of layouts discussed earlier, the product moves past stationary

production equipment, whereas in this casethe reverse applies; men and

equipment are moving to the material, which remains at one place and the

product completes at that place where the material lies.

Fixed-position layout

Jlett
PROJECT
SITE
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TECHNIQUES TO IMPROVE PLANTLAYOUT

In plant layout various typesoftechniques are used to arrange the work"
ordination manner. The techniques arrange the quickestflow

ot materidi at

cost dnd WIth lesser handlingin processing the product from the acknowledßged
or

the raw material to theshipment of finished product. The technique arranges thd

which method is done, which material is used to performed
in which machine al

the processare arranged by the plant layout technique.There
aresome types or

tools and techniquesare discussed below.

The following tools are used, in layout planning:

.Operation processcharts

.Flow processcharts

.Flowdiagrams
Machinedatacards

.Templates

.Scale models

Layout drawings

A.Operation ProcessChart

With the help of operationprocesschart, we can separate and arrange the

process of materials moving to which machine and work done under which

method all types of operation are arranged by operation process chart.The

operation process chart is mainlyused when a new plant is to be laid out. This

process chart shows basic activities forproducinga product.These carts show the

overall visualization with help ofelimination, combination, rearrangement or

simplification of process and basis forstudying possibilities forthe improvement

operation.

B. Flow ProcessChart

All the productionactivities occurring on the floor of the plant are representing

graphically in flow process chart. The flow processchart real work is to tracing the
actual flow of work occurring and the time required forthe operation. It works on

transportation, storageand delay. The complete informationfor the analysisand
improvement of plant operationis provided by flow process chart. The result of

analysis operationmay be eliminated, combined or rearranged.The work station,

storage area can be rearrangedto reduce travelling distanceand labour time. The
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flow process chart also checks and verifv the efficiency of proposed
floor plano

a new layout.

C. Flow Diagram

The flow diagram is used to supplement of the flow process chart. it is grapnicduy

representing
of work area,machinerv, storagearea,gang way etc. which patn is

followed by men or materials is marked on flow diagram. All the symbols and

straight lines arejoining with each other and make routesto follow by
diferent

item areshown in flow diagram. In flow processchart will traceout

undesirable characteristic of layout which is responsiblefordelay
and

increasing

transportation by study the processflowdiagram and flow process chart.
It is diso

show nature of back tracking to help on improving thelayoutand easy
to trde

and presentlayout attractive.

D.Machine Data Cards

This is effective tool to providefull informationfor placement or layoutor

equipment.The card shows themachine capacity, space and power requirement,

handling devices and correspondingdimensions.

E. Templates

The areataken by a machine is cut to scale from a thick paper is cut to scalefrom

a thick paper to form a template.Not only machine but space covered by

furniture, equipment and other components can also form a template these can

be shown the well-arrangedactual plan of layout to be undertaken. The template

technique is an important technique because Unnecessary handling is eliminated,

backtracking of materials is minimized,the mechanical handling is possible, andit

offers flexibility to meet future changes in the production requirements.

F. Scale Models

Scale model providea three-dimensionallayout it is better understanding models
are used to representreal situation the colourcording can be used to define the

plant perfectly and easily understand.The scale model is available for large range
of machine tools, equipment, bench, storagecupboard etc. thetypical typeof
models is shown in three-dimensionallayout. The model is expensive in this model
reduce explanationsince the other layout.
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1.6 Material Handling

Manual material
handling ranges from movement of raw material,work in

progress,
finished goods, rejected, scraps, packing material, etc. These materiais

are of different shape and sizes as well asweight.Materialhandling is a systematic

and scientific method of moving, packing and storing of materialln appropo
and suitable location. The main objectives of material handling are as follows:

Itshould be abledetermine appropriatedistanceto be covered.

Facilitate the reduction in material damage asto improvequality.

Reducing Overall
manufacturing time by designing efficient material

movement

Improve material flow control

Creation and encouragementof safeand hazard-freework condition

Improve productivity and
efficiency

.Better utilization oftime and equipment

It is critical for manufacturing organization to identify importance of
materia

handling principle asthe critical step in promoting the job improvement process.
Manual material handling significantly increaseshealth hazard forthe workers in

from lower back injuries.

In the currentcompetitiveand globalized environment, it is important to control

cost and reduce time in material handling. An efficient material handling process

promotes:

Design of proper facility layout

Promotes development of method which improves and simplifies the work
process

It improves overall production activity.

Efficient materialhandling reduces total costofproduction.
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Principlesof Material
Handling

Material
handling principles are asfollows:

Orientation Principle:It encourages study of all availablesystem
relationshipsbefore moving towards preliminaryplanning.The studyincludes

looking at
existing methods, problems, etc.

Planning Principle: It establishesa plan which includesbasic requirements,desirable alternates and planning forcontingency.

Systems Principle:It integrateshandling and storage activities, which is cost
effectiveinto

integrated system design.

Unit Load
Principle:Handle product in a unit load aslarge aspossible

Space Utilization Principle: Encourage effective utilization of all the space
available

Standardization Principle: It encourages standardizationof handlin8
methods and equipment.

Ergonomic Principle: It recognizes human capabilities and limitation by
design effectivehandling equipment.

Energy Principle:It considers consumption of energy during material

handling.

Ecology Principle:tencourages minimum impact upon the environment

during material handling.

Mechanization Principle: It encourages mechanization of handling process

wherever possible asto encourage efficiency.

Flexibility Principle:Encourages of methods and equipment which are

possible to utilize in all typesof condition.

Simplification Principle: Encourage simplificationof methods and process

by removing unnecessary movements

GravityPrinciple:Encourages usage of gravityprinciple in movement of

goods.

Safety Principle:Encourages provision forsafe handling equipment

according to safety rules and regulation



Computerization
Principle: Encourages

of computerization
of material

handlingand storage systems

System Flow Principle: Encourages integration
of data flow with physical

materialflow

Layout Principle: Encourages preparation
of operational

sequence of
al

systems available

Cost Principle: Encourages cost benefitanalysis
of all solutions available

Maintenance Principle: Encourages preparation
of plan for preventive

maintenance and scheduled repairs

Obsolescence Principle: Encourage preparation
of equipment policyas to

enjoy appropriateeconomic advantage.

Material handling operations are designed based upon principles as discussed

above. Material handling equipment consists of cranes,conveyors
and industrial

trucks.

IN DETAIL

1.Orientation Principle

Study the system relationships thoroughly prior to preliminaryplanning in order to

identify existing methods and problems, physical and economic constraints,and to

establish futurerequirements and goals.

2.Planning Principle

Establish a planto includebasic requirements, desirableoptions, a nd the

considerationof contingenciesfor all materialhandling and storage activities.

3.SystemsPrinciple
Integrate those handlingand storage activities which are economically viable into

acoordinated system of operation including receiving, inspection,storage,
production,assembly, packaging,warehousing, shipping and transportation.

4.UnitLoad Principle

Handle product in as large a unit load as practical.



MH-PRINCIPLES

1.Planning9.
Environmental

10.Life Cycle Cost

2. Standardization
8. Automation

MH
3. Work principle

7.System

6.SpaceUtilization
4. Ergonomic

5. Unit load

PrinciplesOf Material
Handling

5.Space UtilizationPrincipleMake effective utilization of all cubic space.

6.Standardization PrincipleStandardizehandling methods and equipmentwherever possible.

7.Ergonomic PrincipleRecognize human capabilities and limitationsby designingmaterial handling equipment and procedures foreffective interactionwith the
people using the system.

8.Energy Principlelnclude energy consumption of the material handling systemsand material handling procedures when making comparisons or preparingeconomic
justifications.

9.Ecology PrincipleMinimize adverse effects on the environment when selectingmaterial handling equipment and procedures.

10.Mechanization PrincipleMechanize the handling process where feasibletoincrease efficiencyand economy in the
handling of materials.

11.Flexibility PrincipleUse methods and equipment which can perform a varietyof tasks under a varietyof operating conditions.

12.SimplificationPrincipleSimplifyhandling by eliminating,reducing, or
combining unnecessary movements and/or equipment.
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13.Gravity PrincipleUtilizegravity to move material wherever possible,
wnie

respecting limitations
concerning safety, product damage and oss.

14.Safety Principle Provide safematerialhandling equipment and
ne

follow exiIsting safetycodes and regulations in additionto accrued experie

which

15.Computerization Principle Consider comouterization in materialnand

storage systems, when circumstances arrant, for improved
materlal ds

information control.
in

16.System Flow Principlelntegratedata flow
with the physical materia

handling and storage.

lo

r

L/ Layout PrinciplePrepare
an operationalsequence

and equipment
layout

o

all viablesystem solutions, then select thealternative system
wnicne

integratesefficiency and effectiveness.

18.Cost Principle Compare the economic justification
of alternate

solutions
in

equipment and methods on the basis of economic effectiveness
as measured Dy

expense per unit handled.

19.Maintenance PrinciplePrepare
a plan forpreventive

maintenance and

scheduled repairs on all materialhandling equipment.

20.ObsolescencePrinciple
Prepare a long range

and economically
sound policy

forreplacement
of obsolete equipment and

methods with specialconsideration
to

after-tax life cycle costs.

1.7PLANT MAINTENANCE:

Plant maintenance
is defined asa setof activities that are necessary

to keepp

machinery, parts& types of equipment
in good operating conditions to avoid

production stoppage
and loss.

Objectives
of maintenance management.

1. Minimizing
the loss of production

time due to equipment failure

2. To reduce loss dueto the production stoppage.

3 To keep all productive
assets in good working conditions

4. Improve the quality
of the product and to improve productivity

5. Helps to reduce the total maintenance costof repair, preventive

maintenance & inventorycarrying
a costdueto a spare part inventory.

1.7.1 IMPORTANCE OF
PLANT MAINTENANCE:
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Machines and other facilities should be kept in such a condition which
permite

them to be used at their optimum (profit making) capacity without any

interruption or hindrance.

2

it

aintenance division of the factory ensures the availability of the
machines,

Oudings and services required by other sectionsof the factory for the

performance of their functionsat optimum return on investment whether
this

astment be in material, machinery orpersonnel
3. An

un-properlymaintained or neglected plant will sooner or later require

expensive and frequent repairs, because with the passage of time all
machines

other facilities (suchas transportation facilities), buildings, etc., wear out and

need to be maintained to functionproperly.

* BrOken equipment always leads to lost production.If you depend on a
steadyf

of production,such as in a factory, then broken equipment will shut down the

ine. In a power plant, a broken boiler or material handling system will

immediately drop output.

TYPES OF PLANT MAINTENANCE

Maintenance may be classified into following categories:

(a) Correctiveor breakdown maintenance

(b) Scheduled maintenance

(c) Preventivemaintenance

(d)Preventivemaintenance

1.7.2BREAK DOWN MAINTENANCE

This is also called corrective maintenance it occurswhen work gets stopped because ofmachine breakdown. In this sense,maintenance becomes repair work. Repairs are madeafter the equipment is out of order

Some examples in which breakdown maintenance is
applicable:

Equipment can't be repaired at all
(inaccessible, designed to not be repaired)

Assetconsists of inexpensiveor
easy-to-replace parts

Non-critical pieces of equipment (like hand
tools)

Obiects/equipment that are
disposable or meant to be

replaced atthe end of their
lifespan.

Typical Causes of Equipment Breakdown:
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)Failure to replaceworn out parts.

(i) Lack
of lubrication.

(ii)Neglected cooling system.

(iv)
Indifference towards minor faults.

(v) External factors (suchas too low or too high line voltage, wrong fuel, etc.)

he

(vi)indiference towards-equipment vibrations, unusual sounds coming out o

rotating ma-chinery,equipment getting too much heated up, etc. Short-lite ds3e

(batteries, high flow pumps)

Disadvantages of Breakdown Maintenance:

(0Breakdowns generallyoccurat inopportune
times. This leads to poor, hurried

maintenance and excessive delays in production.

(i) Reduction of output.

(ii) Faster plant deterioration.

(iV)Increasedchances
of accidents and less safety to both workers and machines.

(v) More spoilt material.

(vi)Direct loss of profit.

(vii) Breakdown maintenance practice
cannot be employed for those plant items whia

are regulated by statutory provisions,
forexamplecranes, lifts, hoists and pressure

vessels.

Yes Fix onsite

PM is performed
Issue is detected Fast fix?

No

Create work
order

Corrective Maintenance Workflow

1.7.3SCHEDULED MAINTENANCE:
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preSto tasks such as inspectionsand repairs
that are performed accordingtoan

aerined maintenance schedule.These tasks can includeisolated responses to work

ordersas well as periodic, recurring services such as machine lubrication.

Advantages of Scheduled Maintenance

Scheduled maintenance servesa variety of other purposes.

Higherpersonnel utilization since maintenance
workers spend more timewor

Increased asset Iife expectancy as breakdowns
are prevented

LOwer maintenance costs as time is utilized efficiently
and costly problems an

prevented

Culture of proactive efficiency as personnel perform
needed tasks

Reduced liability as assets is kept in safe working condition

EXAMPLESScheduled maintenance includes inspections, adjustments, regular

service, and planned shutdowns, lubrication, servicing, etc., of these equipment

are included inthe predetermined
schedule.Scheduled

maintenance practice

generallyfollowedfor overhauling
of machines, cleaning

of water and other

tanks, white-washing of buildings, etc..

An example of scheduled maintenance recurring
at repeating intervals is changinga

bearing on a conveyor belt every 30 days or inspecting
the condition of a motor every 9

days. Scheduled maintenance can also take the form of a one-time work order. If a

problem with an assetor part is identified, a time is scheduled to check and repair the

asset.

1.7.4 PREVENTIVE MAINTENANCE

A system of scheduled,planned or preventive maintenance tries to minimize the

problems of breakdown maintenance. It is a stich-in-time procedure. It locates weak

spots(suchasbearing surfaces, parts under excessive vibrations, etc.) in all equipment,

provides them regular inspection and minor repairs thereby reducing the danger of

unanticipated breakdown. The underlying principle of preventive maintenance is that

prevention is better than cure.

Objectives of Preventive Maintenance:

To minimize the possibility of unanticipated production interruption

or major breakdown by locating or uncovering any condition which

may lead to it.
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To make plant equipment and machinery always availableand reauy

for use.

To maintain thevalue of equipment and machinery by periodic

inspections,repairs, overhauls, etc.

lo maintain the optimum productive efficiency of the plant

equipment and machinery.To maintain the operational accuracy of the plant equipment.

To reduce the work content of maintenancejobs.
To achieve maximum production at minimum repaircost.

To ensure safetyof life and limbs of the workmen

Advantages

Preventivemaintenance offers several key advantages

1. Improved SafetyMaintainingassets preventspotentially dangerous failure, mitigating

against injury and any associated liability lawsuits.

2.Greater Equipment LifespanBymaking sureequipment runs according to guidelines

you will help improve the lifespan ofthe asset. Failing parts reduce the life of your

equipment, resulting in expensiverepair or replacement..Improved ProductivityStatistics show that poor maintenance can reduce a company's

production capacity by 20%.By meeting maintenance requirements,you can prevent
this fall in productivity as well as reduce downtime to enablegreaterefficiency and

productivity.

4. Reduced Costslt is estimated that runninga piece of equipment to failure can costten
times as much as performing periodic maintenance.The expense comes as a result of

unexpected downtimes and repairs. By understandingthemaintenance requirements,

you can sched ule necessaryrepairs or part replacementsat a suitable time, whether that
can be achieved internally or requires an outside professional.

5.Reduced Energy Consumption Preventive Maintenance can also have an
environmental benefit, since poorly maintained electrical assets tend to use more
energy than those that arefunctioning correctly. Of course, there is also the financial
benefit of lower energy bills as a result.



2

Disadvantages

whie the advantages of preventivemaintenance are clear, there are a few potential

challenges associatedwith a PM schedule:.Budget ConstraintsSome smallerbusinesseshave found that advanced digital

maintenance solutions are expensivedue to high price software and the cost of
hiring

external experts. Such budget issues have meant that some considerPM to be a
luxury

ratherthan a necessity. Fortunately, this situation has begun to change in recent years

as more affordableoptionsare entering the market.

2.Additional Resources RequiredCompleting preventive maintenance may require more

Staff, parts and time.This requirement means that some companies will focustheir

preventive maintenance on essential, business-critical assets only.

3.Time-ConsumingAs mentioned above, PM can be time consuming. Inspection of

complicated equipmentcan be a laborious task, which can lead someto try to skip some

routine inspection and maintenance jobs.

4. Organisational DifficultiesOrganising your preventive maintenance can be difficult,

especially if you have hundreds or thousands of assets to maintain.These difficulties are,

however, greatly reduced through the use ofa maintenance software program. A

dedicated PM program cuts out the need for binders of paper and people remembering

what should be done, and when.

Examples of Preventive Maintenance

Preventive maintenance requirements differ depending on the equipment being

maintained. Example tasks may include cleaning, Ilubrication, replacing or repairing parts,

or even partial or complete overhauls.

More obvious examples of preventive maintenance include ensuring production line

equipment is working efficiently or heating, ventilation or air conditioningelements
are

inspected,cleaned
and updated.

However, other areas in a business also require regular maintenance. Water supplies

need to be sanitary, electrical systems have to be safe and compliant with legislation,

and doors,lighting and flooring also needs to be checked to ensure they are all working

correctly
and not potentially hazardous.
















































































































































