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PLANT ENGINEERING
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1,3;“' Plant is a place where men ,material ,money ,equipment ,machinery etc are
u
llised properly for manufacturing useful products.
. Plant location must be selected

prqperly by entrepreneurs while planning to set up their business units. While
taking such a decision, they must consider some important factors.

In practice, the choice of 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 regular supply of the material and will also reduce the transportation costs.
The technical and delivery problems associated with raw-material can be reviewed
and discussed from time to time. Alternately, the per unit cost of raw-material
should come out to be minimum at the ideal plant location.

2. Nearness to the potential market: Marketing of its product efficiently is also an
important function of an 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 national and international levels this aspect has now become of
secondary importance. But the reduction in marketing costs still remains an
important consideration for location to be near the market. The transportation
and other overheads are likely to increase with distance between plant and the
market. Also, in case of factory being nearer to the market the risk of damage in
transportation, loss of demand due to change in fashions etc. 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 provide cheap electricity

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

4. Availability of labour: Labour is one of the most important inputs in an
industria! enterprise. There shoul!d be regular and cheap supply of labour,
Speciﬁcally for unskilied 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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there is
adequate supply of local labour near the plant then naturally it will be

available at Cheaper rates

Z”‘L‘:‘:;F:rt and Communication facilities : Transport is very important for

W materials, fuel from different places. Also transport is required to
Supply the finished products to markets. The region well connected with Rail,
Road, Water and Air transport system is considered to be more appropriate for
the location of plants. Similarly good communication facilities viz. Postal and
Telecommunication links are of great significance towards the success of an
enterprise. 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.

§. Availability of Water : Water is used for processing as in paper and chemical
industry and is also required for drinking and sanitation purpose. Depending upon
the nature of plant , water should be available in adequate quantity .

7. Integration with other group of companies : New enterprise owned or
operated by a single group of companies should be so located that its work can be
integrated with the work of the associated establishments.

8. Suitability of 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 conditions should be favourable for
the plant e.g. damp climate is favourable for textile and cotton industries. These
conditions also determine heating and ventilating requirements.

9. Availability of housing, amenities and other services: Good housing facility,
adequate number of shops, theatres, cinemas, restaurants, local passenger
transport and rail services and sufficient availability of gas, water supply, drainage,
disposal of waste, fire fighting services can easily attract goods stoff.

10. Local building and planning regulations: Proposed location should not infringe
local regulations and bye-laws. A discussion with the survey department of the
local authority is most desirable. Laws for the construction of buildings, local taxes
etc should be taken into consideration for the selection of site.

11. Safety requirements: industries like nuclear power stations, explosive in
nature, chemical process likely to pollute the atmosphere should be located in
remote areas. Safety from enemy during the war periods also affects location

decision.
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Factors affecting plant location

Orther factors which also affect plant location are availability and cost of land, suitability l
of land - soil and topography, climatic conditions, location of a similar unit, etc.
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1.2 PLANT LAYOUT

DEFINATION: Plant layout means the disposition of the various facilities
f the site celected.
s up to the

aterial,

(equipment’s, material, manpower etc.) within the areas 0
Plant layout begins with the design of the factory building and goe
location and movement of work. All the facilities like equipment, raw m

machinery, tools, fixtures, workers etc. are given a proper place.

1.3 OBJECTIVES OF PLANTLAYOUT:

o maximize the production at
kept in mind while designing @
changes in the exiting

The principal objective of a proper plant layout ist
the minimum of the costs. This objective should be
layout for a new plant as well as while making the necessary
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 the following clear

objectives in mind.

There is the proper utilization of cubic (i.e. length, width and height). Maximum
use of volume available should 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 at considerable height without inconvenience.

oducts is minimized.

a) Waiting time of the semi-finished pr
(well ventilated rooms etc.) and

b) Working conditions are safer, better
improved

c) Material handling and transportati
controlled. For this, one has to con
different work areas as well as the

per unit period of time.
d) The movements made by the worker are minimized.

e) Suitable spaces are allocated to production centres

on is minimized and efficiently
sider the movement distances between
number of times such movements occur

f) Plant maintenance is simpler.
g) Thereis increased flexibility for changes in product design and for future

must be capable of incorporating, without major changes, new

expansion. It
hnological requirement or to eliminate waste.

equipment to meet tec
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1.3 PRINCIP
< g LES OF PLANTLAYOUT: While designing the layout of a plant, the
owing principles should be kept in mind:

i) Princi ini
(r)‘ ple of minimum movement: As far as possible materials and 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 materials without
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.

(iii) Principle of space:All available cubic space should be effectively used both
horizontally and vertically.

(iv) Principle of safety. Due consideration should be given to the safety and
convenience of workers. There should be built-in provision for the safety and
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.
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(viii) Principle of minimum investment. Th :
tion of available facili

capital investment through optimum utiliza

1.4 TYPES OF PLANT LAYOUT:

There are three main types of plant layout:
1) Functional or Process layout

2) Product or Line Layout,

(3) Combination Layout

4) Fixed Position Layout.
However, the choice of one or the other type of layout depends upon the

machines and techniques used in the production.

(1)Process Layout:

Process layout is a design for the floor plan of a

efficiency by arranging equipment according to i
functional layout and is characterized by keeping similar machines orsimilar

operations at one location (place). In other words, separate departments are
establishing for each specializes operation of production and machines relating to

that functions are assembled there.

plant which aims to improve
ts function.It is also known as the

Advantages of Process Layout:

The following advantages of Process Layout below are;

a) Wide flexibility exists as regards allotment of work to equipment and
workers. The production capacity does not arrange in rigid sequence and
fixed-rate capacity with line balancing. Alteration or change in the sequence
of operations can easily make as and when required without upsetting the
existing plant layout plan.

b) Better quality product, because the supervisors and workers attend to one
type of machines and operations.

&)



c)

d)

e)

f)

g)

Variety of jobs, coming as different job orders make the work more
interesting for workers

Waorkers in one section do not affect by the nature of operations carried out
In another section. e.g. a lathe operator does not affect by the rays of
welding as the two sections are quite separate.

The breakdown of one machine does not interrupt the entire production
flow

This type of layout requires lesser financial investment in machines and
equipment because general-purpose machines, which are usually of low
costs, are used and duplication of the machine avoids. Moreover, general-
purpose machines do not depreciate or become obsolete as rapidly as
specialized machines. It results in lower investment in machines.

Under process layout, better and efficient supervision is possible because of
specialization in operation.

Disadvantages of Process Layout:

The following disadvantages of Process Layout below are;

a)

b)
c)

d)

e)

f)

g)

Automatic material handling is extremely difficult because fixed material
handling equipment like conveyor belt cannot be possible to use.
Completion of the same product takes more time.

Raw material has to travel larger distances for getting processed to finished
goods. This increases material handling and associated costs.

It is not possible to implement the group incentive schemes based on the
quantity of the manufacturing of the product.

This type of layout requires more floor space than the product layout
because a distinct department established for each operation.

Compared to line layout inventory investments are usually higher in case of
process layout. It increases the need for working capital in the form of
inventory.

Under process layout, cost of supervision is high because; 1) the number of
employees per supervisor is 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 various operations on a
product are performed in a sequence and the machines 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 for continuous production
i.e., involving a continuous flow of in-process material towards the finished
product stage.

Advantages of Product Layout:

The following advantages of Product Layout below are;

e Automatic material handling, lesser material handling movements, time and
cost.

e Product completes in lesser time. Since materials are fed at one end of the
layout and the finished product collects at the other end, there is no
transportation of raw materials backward and forward. It shortens the
manufacturing time because 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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The smooth and continuous flow of work. This plan ensures a steady flow
of production with the economy because bottlenecks or stoppage of work
at different points of production is got to eliminate or avoid due to the
proper arrangement of machines in sequence.

Less in-process Inventory. The semi-finished product or work-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. It does not require
frequent changes in machine set-up. Since the production process
integrates and continuous, Defective practice can easily discover and
segregate. This makes inspection easy and economical.

Maximum use of space due to straight production flow and reduced need
for interim storing.

IN SHORT

product layout is preferably used for several continuous processes
industries because of automated work.

The product layout also requires less manpower when compared to other
industries.

It involves the optimization of land resources and financial resources.
Very less scope for manual mistakes with the product layout.

It doesn’t require much scheduling and manpower.

Most of the work has been done by automated machines and no need to
move them from a place to another.
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Disadvantages of Product Layout:

The following disadvantages of Product Layout below are;

hange in product

Since the specific product determines the layout, a ¢
derably

involves major changes in layout and thus the layout flexibility consi
reduces.

The pace or rate of working depends upon the output rate
machine. This involves excessive idle time for other machines if the
production line does not adequately balance.

Machines being scattered along the line, more machines of each ty
to purchase for helping a few as stand 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 separate departments for various types of work,
supervision is also difficult.

The product layout requires huge amounts of investment and large space to
place the equipment.

Frequent disturbances like repairs, power fluctuations, etc will be faced by
the product layout.

The product layout requires human resources for the supervision process.
And they need to pay high amounts for them.

It is not easy to expand the product layout which becomes a risk factor for
the growth of an organization.

of the slowest

pe have

(B) Product Layout

Receiving ! , ! ! ! ! 5
and staging

E 2 3 “ feeder line
Inspection

station
Storage and - =

shipping

(o)



EXAMPLES PRODUCT LAYOUT

units and continuous

e the best examples.
were

The product layout examples are majorly manufacturing
processes. Certain industries like sugar, paper, cement ar
Also, automobile industries, electronic appliances like printers, refrigerators
using these product layouts for manufacturing. Our daily needs like food, paper,
etc manufactured which is the help of product layout. The product layouts are
preferably used for large scale industries having continuous processes.

COMBINATION LAYOUT:

A combination of process and product layouts combine the advantages of both

types of layouts. Moreover, these days pure product or process layouts are rare.
Most of the manufacturing sections are arranging in process layout with
manufacturing 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 the same

sequence but none of the items are to produce in bulk and thus no item justifies
for an individual and independent production line. 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 according to the requirements of the industry, without much investment. If
the good features of all types of layouts are connecting, a compromise solution

can obtain which will be more economical and flexible.

v
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Combined layout or Group technology layout
Or Hybrid layout)

Product Layout
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Fixed Position Layout:

This type of layout is the least important for today’s manufacturing industries. In
this type of 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 other types of layouts discussed earlier, the product moves past stationary
production equipment, whereas in this case the 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

S PROJECT\:F:F
..ﬂ__i:_
SITE ‘F
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TECHNIQUES TO IMPROVE PLANTLAYOUT .
e the work in €O

In plant layout various types of techniques are used to arrang ~terial at lower
ordination manner. The techniques arrange the quickest flow of m B it
cost and with lesser handling in processing the product from the_ ac i o
the raw material to the shipment of finished product. The techmqye a e
which method is done, which material is used to performed in which mat o
the process are arranged by the plant layout technique. There are some typ

tools and techniques are discussed below.

The following tools are used, in layout planning:
¢ Operation process charts

* Flow process charts

* Flow diagrams

¢ Machine data cards

e Templates

e Scale models

* Layout drawings

A. Operation Process Chart

With the help of operation process chart, 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 mainly used when a new plant is to be laid out. This
process chart shows basic activities for producing a product. These carts show the
overall visualization with help of elimination, combination, rearrangement or
simplification of process and basis for studying possibilities for the improvement
operation.

B. Flow Process Chart

All the production activities occurring on the floor of the plant are representing
graphically in flow process chart. The flow process chart real work is to tracing the
actual flow of work occurring and the time required for the operation. It works on
transportation, storage and delay. The complete information for the analysis and
improvement of plant operation is provided by flow process chart. The result of
analysis operation may be eliminated, combined or rearranged. The work station,
storage area can be rearranged to reduce travelling distance and labour time. The

(13)
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lan for
flow process chart also checks and verify the efficiency of proposed floor P

a new layout.
C. Flow Diagram

The flow diagram is used to supplement of the flow process chart. it is.graphlc:«j!lly
representing of work area, machinery, storage area, gang way etc. which pakE
followed by men or materials is marked on flow diagram. All the symbols and
straight lines are joining with each other and make routes to follow by different
item are shown in flow diagram. In flow process chart will trace out the .
undesirable characteristic of layout which is responsible for delay and ‘”C'eés'ng
transportation by study the process flow diagram and flow process chart. It is also
show nature of back tracking to help on improving the layout and easy to trace
and present layout attractive.

p. Machine Data Cards

This is effective tool to provide full information for placement or layout of
equipment. The card shows the machine capacity, space and power requirement,
handling devices and corresponding dimensions.

E. Templates

The area taken by a machine is cut to scale from a thick paper is cut to scale from
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-arranged actual 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, and it
offers flexibility to meet future changes in the production requirements.

F. Scale Models

Scale model provide a three-dimensional layout it is better understanding models
are used to represent real situation the colour cording can be used to define the
plant perfectly and easily understand. The scale model is available for large range
of machine tools, equipment, bench, storage cupboard etc. the typical type of
models is shown in three-dimensional layout. The model is expensive in this model
reduce explanation since the other layout.

(1v)



1.6 Material Handling

Manual material handling ranges from movement of raw material, work in
progress, finished good:s, rejected, scraps, packing material, etc. These materials
are of different shape and sizes as well as weight. Material handling is a systematic
and scientific method of moving, packing and storing of material in appropriate
and suitable location. The main objectives of material handling are as follows:

« Itshould be able determine appropriate distance to be covered.
« Facilitate the reduction in material damage as to improve quality.

« Reducing overall manufacturing time by designing efficient material
movement

« Improve material flow control

« Creation and encouragement of safe and hazard-free work condition
« Improve productivity and efficiency

« Better utilization of time and equipment

Itis critical for manufacturing organization to identify importance of material
handling principle as the critical step in promoting the job improvement process.
Manual material handling significantly increases health hazard for the workers in

from lower back injuries.

In the current competitive and 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
* Itimproves overall production activity.

* Efficient material handling reduces total cost of production.

(16 )




Principles of Material Handling: -

Mate

e
lal handling principles are as follows:

Orientation Principle: It ¢
wlatmnshnp,\ before
Includes looking

ncourages study of all available system
moving towards preliminary planning. The study
atexisting methods, problems, etc.

Planning Principle: It establish

es a plan which includes basic requirements,
desirable alternates and plann

ing for contingency.

Svstems Principle: It integrates handling and storage activities, which is cost
effective into integrated system design.
Unit Load Principle: Handle product in a unit load as large as possible

Space Utilization Principle: Encoura

ge effective utilization of all the space
available

Standardization Principle: It encourages standardization of handling
methods and equipment.

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

Energy Principle: It considers consumption of energy during material
handling.

Ecology Principle: It encourages minimum impact upon the environment
during material handling.

Mechanization Principle: It encourages mechanization of handling process
wherever possible as to encourage efficiency.

Flexibility Principle: Encourages of methods and equipment which are
possible to utilize in all types of condition.

Simplification Principle: Encourage simplification of methods and process
by removing unnecessary movements

Gravity Principle: Encourages usage of gravity principle in movement of
goods.

Safety Principle: Encourages provision for safe handling equipment
according to safety rules and regulation

e —
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oy -
es of computerization of materia

. Computerization Principle: Encourag

handling and storage systems . |
on of data flow with physical

. System Flow Principle: Encourages integratl

material flow

onal sequence of all

: rati
. Layout Principle: Encourages preparation of ope

systems available |
available

. : utions
« Cost Principle: Encourages cost benefit analysis of all sol

: r preventive
. Maintenance Principle: Encourages preparation of plan for p

maintenance and scheduled repairs

7 - icy as to
- Obsolescence Principle: Encourage preparation of equipment policy

enjoy appropriate economic advantage.

. . . . d
Material handling operations are designed based upon principles as dle:usse "
above. Material handling equipment consists of cranes, conveyors and industria
trucks.

IN DETAIL

1. Orientation Principle

Study the system relationships thoroughly prior to preliminary planning in order to
identify existing methods and problems, physical and economic constraints, and to
establish future requirements and goals.

2. Planning Principle

Establish a plan to include basic requirements, desirable options, and the
consideration of contingencies for all material handling and storage activities.

3. Systems Principle

Integrate those handling and storage activities which are economically viable into
a coordinated system of operation including receiving, inspection, storage
production, assembly, packaging, warehousing, shipping and transportation.

4. Unit Load Principle

Handle product in as large a unit load as practical.
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Principles Of Material Handling

3. Space Utilization Principle Make effective utilization of all cubic space.

6. Standardization PrincipleSta
wherever possible.

ndardize handling methods and equipment

7. Ergonomic PrincipleRecognize human capabilities and limitations by designing

material handling equipment and procedures for effective interaction with the
people using the system.

8. Energy Principlelnclude energy consumption of the material handling systems
and material handling procedures when m

economic justifications.

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

aking comparisons or preparing

10. Mechanization PrincipleMechanize the handling process where feasible to
increase efficiency and economy in the handling of materials.

11. Flexibility PrincipleUse methods and equipment whi

ch can perform a variety
of tasks under a variety of operating conditions.

12. Simplification PrincipleSimplify handling by eliminatin
combining unnecessary movements and/or equipment.

8, reducing, or
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13. Gravity PrincipleUti|; "
, : w
respecting limitations 1ze gravity to move material wherever pOSSibIe' hile
> toncerning safety, product damage and loss-
which

14. Safety Princi

22 = pleProvide

follow existing safety rcm:jld( safe material handling equipment and methoc®
odes and regulations in addition to accrued experience:

15. Computerizati m
22 2 on Pri |
n PrincipleConsider computerization in aterial handling and

storage systems, w .
i , ,» when circumstances warrant, for im roved ma
information control f ¥

terial and

16. System Flow Princi i
40. O’ w Principleintegrate data flow with the physical material flow 11

handling and storage.

quipment layout for

7. Layo inci
17. Layout PrinciplePrepare an operational sequence and e
which best

Il viable i
.a systt.a-r.n solutions, then select the alternative system
integrates efficiency and effectiveness

tion of alternate solutions in

18. Cost Principle Compare the economic justifica
ffectiveness as measured by

equipment and methods on the basis of economic €
expense per unit handled.

preventive maintenance and

19. Maintenance PrinciplePrepare a plan for
scheduled repairs on all material handling equipment.

range and economically sound policy
ith special consideration to

20. Obsolescence Principle Prepare along
for replacement of obsolete equipment and methods W

after-tax life cycle costs.

1.7 PLANT MAINTENANCE:

tenance is defined as a set of acti
pment in go

vities that are necessary to keep

Plant main
od operating conditions to avoid

machinery, parts & types of equi
production stoppage and loss.

Objectives of maintenance management.

the loss of production time due to equipment failure

to the production stoppage.

ve assets in good working conditions

Improve the quality of the product and to improve productivity

Helps to reduce the total maintenance cost of repair, preventive
maintenance & inventory carrying a cost due to a spare part inventory.

RTANCE OF PLANT MAINTENANCE:

1. Minimizing
To reduce 10sS due
To keep all producti

wos W

1.7.1 IMPO
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Machines and other facilities should be kept in such a C?nd't'_on which Permi,
them to be used at their optimum (profit making) capacity without any
interruption or hindrance. » .

2 Mainte?wance division of the factory ensures the availability of the Machines
buildings and services required by other sections of th.e factory for the |
performance of their functions at optimum return on investment whether thig
investment be in material, machinery or personnel. |

3. An un-properly maintained or neglected plant will sooner or later require
expensive and frequent repairs, because with the passage of time all machine,
other facilities (such as transportation facilities), buildings, etc., wear out anq
need to be maintained to function properly.

4. Broken equipment always leads to lost production. If you depend on a steady f

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

line. In a power plant, a broken boiler or material handling system will
immediately drop output.

p—

TYPES OF PLANT MAINTENANCE

Maintenance may be classified into following categories:
(a) Corrective or breakdown maintenance

(b) Scheduled maintenance

(c) Preventive maintenance

(d)Preventive maintenance

1.7.2 BREAK DOWN MAINTENANCE

» Maintenance becomes repair work. Repairs are mad
after the equipment is out of order

Some examples in which breakdown maintenance s applicable:

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

Asset consists of inexpensive or easy-to-replace parts

Non-critical pieces of equipment (like hand tools)

meant t
lifespan. © be replaced at the end of their

Typical Causes of Equipment Breakdown:
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(i) Failure to replace worn out parts,
(ii) Lack of lubrication.
(iii) Neglected cooling system
(iv) Indifference towards minor faults.
(v) External factors (such as too low or too high line voltage, wrong fuel, etc.)
of the

| sounds coming out

(vi) Indifference towards -equipment vibrations, unusua 's
rotating ma-chinery, equipment getting too much heated up, €tc. short-life a55€
(batteries, high flow pumps)
Disadvantages of Breakdown Maintenance:

or, hurried

(i) Breakdowns generally occur at inopportune times. This leads to po

maintenance and excessive delays in production.
(i) Reduction of output.

(iii) Faster plant deterioration.

. ines.
(iv) Increased chances of accidents and less safety to both workers and machine

(v) More spoilt material.

(vi) Direct loss of profit.

(vii) Breakdown maintenance practice cannot be employed for those plant items whic
are regulated by statutory provisions, for example cranes, lifts, hoists and pressure

vessels.

PM is performed m Yoo Fix onsite I

No

Corrective Maintenance Workflow

1.7.3 SCHEDULED MAINTENANCE:



performed according to , b

It refers to tasks such as inspections and repairs that are
ated responses to work

tasks can include isol

defined maintenance schedule. These
machine lubrication.

orders as well as periodic, recurring services such as

Advantages of Scheduled Maintenance

Scheduled maintenance serves a variety of other purposes:

« Higher personnel utilization since maintenance workers spend more time work

« Increased asset life expectancy as breakdowns are prevented

« Lower maintenance costs as time is utilized efficiently and costly problems are

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 in the predetermined schedule. Scheduled maintenance practice i
generally followed for overhauling of machines, cleaning of water and other

tanks, white-washing of buildings, etc..

nance recurring at repeating intervals is changing a
ng the condition of a motor every

of a one-time work order. If a
heduled to check and repair the

An example of scheduled mainte
bearing on a conveyor belt every 30 days or inspecti
days. Scheduled maintenance can also take the form
problem with an asset or part is identified, a time is sC

asset.

1.7.4 PREVENTIVE MAINTENANCE

stem of scheduled, planned or preventive maintenance tries t
maintenance. It is a stich-in-time procedure. It locates weak
spots (such as bearing 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.

A sy o minimize the
problems of breakdown

Objectives of Preventive Maintenance:

e To minimize the possibility of unanticipated production interruption
or major breakdown by locating or uncovering any condition which

may lead to it.



To make plant equipment and mac hinery always available and ready
for use.

To maintain the value of equipment and machinery by periodic
inspections, repairs, overhauls, etc.

To maintain the optimum productive efficiency of the plant
equipment and machinery.

e To maintain the operational accuracy of the plant equipment.
e Toreduce the work content of maintenance jobs.

® To achieve maximum production at minimum repair cost.

* To ensure safety of life and limbs of the workmen

Advantages

Preventive maintenance offers several key advantages

1. Improved SafetyMaintaining assets prevents potentially dangerous failure, mitigating
against injury and any associated liability lawsuits.

2. Greater Equipment LifespanBy making sure equipment runs according to guidelines
you will help improve the lifespan of the asset. Failing parts reduce the life of your
equipment, resulting in expensive repair or replacement.

3. 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 enable greater efficiency and
productivity.

4. Reduced Costslt is estimated that running a piece of equipment to failure can cost ten
times as much as performing periodic maintenance. The expense comes as a result of
unexpected downtimes and repairs. By understanding the maintenance requirements,

you can schedule necessary repairs or part replacements at a suitable time, whether that
can be achieved internally or requires an outside professional.

5. Reduced Energy ConsumptionPreventive Maintenance can also have an
environmental benefit, since poorly maintained electrical assets tend to use more

energy than those that are functioning correctly. Of course, there is also the financial
benefit of lower energy bills as a result.




2

Disadvantages

While the advantages of preventive maintenance are clear, there are a few potentia|
challenges associated with a PM schedule:

1. Budget ConstraintsSome smaller businesses have found that advanced digital
maintenance solutions are expensive due to high price software and the cost of hiring
external experts. Such budget issues have meant that some consider PM to be a luxury
rather than a necessity. Fortunately, this situation has begun to change in recent years
as more affordable options are entering the market.

2. Additional Resources RequiredCompleting preventive maintenance may require mor

staff, parts and time. This requirement means that some companies will focus their
preventive maintenance on essential, business-critical assets only.

3. Time-ConsumingAs mentioned above, PM can be time consuming. Inspection of
complicated equipment can be a laborious task, which can lead some to 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 of a 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, lubrication, 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 conditioning elements aré
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.
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search (OR) isan analytical method of problem-
nagement of organizations. In |
o basic components and then

Operation Research:Operations re
solving and decision-making that is useful in the ma
operations research, problems are broken down int
solved in defined steps by mathematical analysis.

broken down Into the foll

The process of operations researt h can be broadly

steps:

1. Identifying a problem that needs to be solved.

2. Constructing a model around the problem that resembles the real world and

variables.
3. Using the model to derive solutions to the problem.
4. Testing each solution on the model and analysing its success.
5. Implementing the solution to the actual problem.

Operations research includes statistical analysis, management science, game theory,
optimization theory, artificial intelligence and network analysis. All of these
techniques have the goal of solving complex problems and improving quantitative

decisions.

_The field of operations research provides a
more powerful approach to decision making than ordinary software and data
analytics tools. Employing operations research professionals can help companies
achieve more complete datasets, consider all available options, predict all possible

outcomes and estimate risk. Additionally, operations research can be tailored to
ocesses or use cases to determine which techniques are most

importance of Operation Research:

specific business pr
appropriate to solve

some areas of management where O.R techniques have been successfully utilized

are as follow:
1. Allocation and Distribution in Projects:

(i) Optimal allocation of resources such as men materials machines, time and money
to projects.

(i) Determination and deployment of proper workforce.

(iii) Project scheduling, monitoring and control.




2. Production and Facilities Planning:
(i) Factory size and location decision
(i) Estimation of number of facilities required.

(iil) Preparation of forecasts for the various inventory itemns and computation of
economic order quantities and reorder levels.

(iv) Scheduling and sequencing of productior: runs by proper allocation of machines.
(v) Transportation loading and unloading,

(vi) Warehouse location decision.

(vii) Maintenance policy decisions.

3. Programmes Decisions:

(i) What, when and how to purchase to minimize procurement cost.
(ii) Bidding and replacement policies.

4. Marketing:

(i) Advertising budget allocation.

(i1) Product introduction timing.

(iii) Selection of advertising media.

(iv) Selection of product mix.

(v) Customer’s preference of size, colour and packaging of various products.
5. Organization Behaviour:

(i) Selection of personnel, determination of retirement age and skills.
(ii) Recruitment policies and assignment of jobs.

(iii) Recruitment of employees.

(iv) Scheduling of training programs.

6. Finance:

(i) Capital requirements, cash flow analysis.

(ii) Credit policies, credit risks etc.

(iii) Investment decision.

(iv) Profit plan for the company.
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7. Research and Development:

(1) Product introduction planning

(1) Control of R&D projects

(1) Determination of areas for research and development
(Iv) Selection of projects and preparation of their budgets

'd that
(V) Reliability and control of development projects thus it may be concluded B
¢ - s(
Operation research can be widely utilized in management decisions and can also
used as corrective measure

Methodology of Operation Research:

Formulating the Problem:

Constructing a Model to Represent the System under Study:
Deriving Solution from the Model:

Testing the Model and the Solution Derived from it:
Establishing Controls over the Solution:

6. Implementation of the Solution:

w s wWwN =

Methods for Solving Operation Research

The methods are: 1. Linear Programming 2. Transportation Problems 3. Waiting Line

or Queuing Theory 4. Game Theory 5. Simulation and Monte Carlo Technique 6.
Dynamic Programming.

METHOD 1. LINEAR PROGRAMMING:

e Linear programming, mathematical modelling technique in which a linear
function is maximized or minimized when subjected to various constraints.

® By using linear programming technique, a production manager can allocate
the limited amount of machine time, labour hours and raw material available
with him to the different activities so as to maximise the output.

Linear programming may be defined as the problem of maximizing or minimizing a
linear function which is subjected to linear constraints. The constraints may be

equalities or inequalities, The optimisation problems involve the calculation of profit
and loss. Linear programming problems are im

problems, that helps to find the feasible re
have the highest or lowest value of the fu

portant class of optimisation

gion and optimise the solution in order to
nction.

Linear programming is the method of considering different inequalities relevant to a

ting the best value that js required to be obtained in those
conditions.



Some of th i ;
& assumption taken while working with linear programming are:
+ The number of constraints should be expressed in the quantitative terms

« The relationship between the constraints and the objective function should be
linear

« The linear function (i.e., objective function) is to be optimised
Components of Linear Programming
The basic components of the LP are as follows:

« Decision Variables

« Constraints

« Data

« Objective Functions
Characteristics of Linear Programming
The following are the five characteristics of the linear programming problem:

Constraints — The limitations should be expressed in the mathematical form,
regarding the resource.

Objective Function—1In a problem, the objective function should be specified in a
quantitative way.

Linearity — The relationship between two or more variables in the function must be
linear. It means that the degree of the variable is one.

Non-negativity — The variable value should be positive or zero. It should not be a
negative value.

Decision Variables — The decision va riable will decide the output. It gives the
ultimate solution of the problem. For any problem, the first step is to identify the

decision variables.



MethodsFor Solving Linear Programmir

There are several methods to solve linear programming problems such as graphical,
index distribution, simplex and modified distribution methods. But the graphical
method is quite easy and simple. The other method commonly used is simplex
method.

Example: Consider a chocolate manufacturing company that produces only two
types of chocolate — A and B. Both the chocolates require Milk and Choco only. To
manufacture each unit of A and B, the following quantities are required:

« Each unit of A requires 1 unit of Milk and 3 units of Choco

« Each unit of B requires 1 unit of Milk and 2 units of Choco
The company kitchen has a total of 5 units of Milk and 12 units of Choco. On each
sale, the company makes a profit of

» Rs 6 per unit A sold

« Rs S per unit B sold.
Now, the company wishes to maximize its profit. How many units of A and B should it
produce respectively?
solution: The first thing do is represent the problem in a tabular form for better

understanding.

Milk Choco Profit per unit
A 1 3 Rs 6
B 1 2 Rs 5
Total 5 12

Let the total number of units produced by A be = X
Let the total number of units produced by B be =Y
Now, the total profit is represented by Z

The total profit the company makes is given by the total number of units of A and B
produced multiplied by its per-unit profit of Rs 6 and Rs 5 respectively.

Profit: Max Z = 6X+5Ywhich means we have to maximize Z.




The company wi
e reso:’rc y Ml|: try to produce as many units of A and B to maximize the profit. But
es Milk and Choco are available in a limited amount.

As per the
f :Mk ébove.taple, each unit of A and B requires 1 unit of Milk. The total amount
of Milk available is 5 units. To represent this mathematically,

X+Y €5

Also, each unit of A and B requires 3 units & 2 units of Choco respectively. The total
amount of Choco available is 12 units. To represent this mathematically,

3X+2Y 12
Also, the values for units of A can only be integers.
So we have two more constraints, X20 & Y20

For the company to make maximum profit, the above inequalities have to be
satisfied.

LPP FORMULATION
The Graphical Method

A linear program can be solved by multiple methods. In this section, we are going to
look at the Graphical method for solving a linear program. This method is used to
solve a two-variable linear program. If you have only two decision variables, you
should use the graphical method to find the optimal solution.

A graphical method involves formulating a set of linear inequalities subject to the
constraints. Then the inequalities are plotted on an X-Y plane. Once we have plotted
all the inequalitieson a graph the intersecting region gives us a feasible region. The
feasible region explains what all values our model can take. And it also gives us the

optimal solution.

step 1: Formulate the LP (Linear programming) problem
Step 2: Construct a graph and plot the constraint lines
Step 3: Determine the valid side of each constraint line
Step 4: Identify the feasible solution region

step 5: Plot the objective function on the graph

Step 6: Find the optimum point




(:; Ma)'umnze and minimize z = 4x +y subject to:- Hence, maximum value of Z is 120 at
the point (30, 0) and the minimum value of z is 0 at the point (0, 0). x +y <50 3x +y
<€90x20,y20A. The constraint lines are x + y=50,3x+y=90,x=0,y=0101020

20 30 40 40 50 60 60 70 70 80 90 100 3x + y = 90 C(0, 50) B(20, 30) (50, 0) A (30, 0) X
+y=50YIYX 0X

Example: A farmer has recently acquired a 110 hectares piece of land. He has
decided to grow Wheat and barley on that land. Due to the quality of the sun and the
region’s excellent climate, the entire production of Wheat and Barley can be sold. He
wants to know how to plant each variety in the 110 hectares, given the costs, net
profits and labour requirements according to the data shown below:

Variety Cost (Price/Hec) Net Profit (Price/Hec) Man-days/Hec
Wheat100 50 10
Barley200 120 30

The farmer has a budget of US$10,000 and availability of 1,200 ma n-days during the
planning horizon. Find the optimal solution and the optimal value.

Solution: To solve this problem, first we going to formulate our linear program.
Formulation of Linear Problem

Step 1: Identify the decision variables

The total area for growing Wheat = X (in hectares)

The total area for growing Barley =Y (in hectares)

X and Y are my decision variables.

Step 2: Write the objective function

Since the production from the entire land can be sold in the market. The

farmer would want to maximize the profit for his total produce. We are given net
profit for both Wheat and Barley. The farmer earns a net profit of USS50 for each
hectare of Wheat and US$120 for each Barley.

Our objective function (given by Z) is, Max Z = 50X + 120Y

Step 3: Writing the constraints

>
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project Management:Proj

g pro;'\ec;s r;t Ero;ect management is the discipline of planning and

s schedu:es a;‘drOject management seeks to achieve defined goals by using
resources to execute project activities within a set timeframe.

Network Technique:

8 Networlf technique is a technique for planning, scheduling (programming) and
controlling the progress of projects. This is very useful for projects which are

complex in nature or where activities are subject to considerable degree of
uncertainty in performance time.

e This technique provides an effective managem
duration more accurately, identifies the activities which are critic

stages of project completion to enable to pay more attention on these

activities, analyse the scheduling at regular interval for taking corrective

action well in advance, facilitates in optimistic resources utilisation.

ent, determines the project
al at different

Applications of Network Technique
stadiums, irrigation

,Development and
h and

Planning, Construction of buildings, bridges. highways, railways,
projects, factories, power projects etc Assembly liné scheduling
launching of new products,Strategic and tactical military planning, Researc

development,

Main advantages of the network system are as follows:

1. Detailed and thoughtful planning provides better analysis and logical thinking.

2. |dentifies the critical activities and focus them to
o

attention.

provide greater managerial

3. Network technique enables to forecast project du ration more accurately.

4. It is a powerful tool for optimisation of resources by using the concept of slack.

for monitoring, review and control, to evaluate effect

5. It provides 3 scientific basis
of slippages-

6. 1t helps in taking decision;
I




Limitations of Network Techniques:

Network techniques have following limitations:

(i) NeFWOfk technique is simply a tool to help the management; hence its
effectiveness depends on how well it is used by the management.

(i1) Its accuracy depends on the estimation of the data used in the network.

(iif) It is useful only if it is updated regularly and decisions for corrective actions are

taken timely.

" o, C=3 P e F:JJ—
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H=7

(7 a_:)

D= 12

Path 1 AC-F-H-l = 2434347244 = 4 cays
Path 2: BEEH| = b5+5+2+4 =106 days
Path 3. BOD-G| = 5+12+4+4 =~ 205 days |C

riical Path)

Terms In Network Analysis

Event

An event is a specific instant of time, which makes the start or end of
an activity. Event consumes neither time nor resources. An event is represented as

node with numerical in network diagram.
Activity

An activity is the actual performance of the task and requires time and resources for
its completion. An activity is represented as arrow .

0, @




Activities are classified as below

(a)Critical Activity:

Critical activities are the project tasks that must start and finish on time to ensure
that the project ends on schedule. A delay in any critical path activity will delay
completion of the project, unless the project plan can be adjusted so that successor

tasks finish more quickly than planned. A critical activity may be marked as thick
arrow or double arrow.

(DINon-Critical Activity:

The activities which consume more time than the specified time , then the project
duration will not be delayed known as Non-critical activities.

(C)Dummy Activity

A Dummy activity is a type of operation in project network which neither requires
any time nor any resource. It is an imaginary activity shown in a project network to
identify the dependence among operation. Byconvention dummies are always shown
as dotted arcs in network diagrams.

E

Dummy(2,5)

O———)——©

{)Predecessor activity

The activity proceeding to any given activity is called the predecessor activity.
(e)Successor activity

The activity succeeding to any given activity is called the successor activity.

Duration

Duration is the estimated or actual time required to complete a task or an  activity.
Total Project Time:

The time required to complete a project. It is also the duration of critical path.

Earliest start time (EST)

It is defined as the earliest possible time at which an activity can start. It is calculated
by moving from first to last event in a network diagram.




£a

Itis the earliest possible time at which an activity can finish.
EFT = EST + duration of that activity.

Latest finis! ' Itis calculated by moving from last event to the first event of
the network diagram.

Lateststart time Itis the latest possible time by which an activity can start.

LST = LFT — duration of that activity.
Float or Slack
Stack is with reference to an event and float is with reference to an activity. [t means

spare time or a margin of extra time over and above its duration which a non critical
activity can consume without delaying the project.

Float is the difference between time available for completing an activity and the
timenecessary to complete an activity.

(a)Total Float Itis the time span by which the starting and finishing an activity can be
delayed without delaying the completion of the project. Itis the additional time,
which a non critical activity can consume without increasing the project duration.

TF=LST-EST or LFT-EFT

(b)FreeFloat:

If all non critical activities start as early as possible ,the surplus time is free float.
FF= EST of tail event -EST of head event- duration of activity

(c)Independent Float:

Independent float is that portion of the total float within which an activity can be

delayed for start without affecting the float of the preceding activities. If IF value is
negative then taken it as zero

IF = EST of tail event - LFT of head event - activity

Critical path Itis the sequence of critical activities, which decide the total project
duration. A critical path consumes maximum resources. It is the longest path and
consumes maximum time. It is the one, which connects the events having zero float.

Network Diagram: It is basic feature of network planning and represents all events
and activities in sequence.




fulkerson's Kule tor N\ll‘\l‘x'illb" the Event

1. Event ais the starting or initjal event; hence number it as 1

2. From event 1, strike off all outgoing activities. This would have made

One or more events as Initial events (event which do not have incoming
activities).Number that event as 2,

3. Repeat step 2 for event 2, event 3 and till the end event. The end event
must have the highest number.

Example:
Name of Starting and Deceviption of activiny Predecessor Lime ;Iurulluu
i | Ve
the activin finishing event (days)
4
A 1.3) Prepare the house plan w
£
B (a.3) Construgt the house
C (3.4) Fix the door windows B -
D (3.9 Wirmg the house I -
|
E (4.0) Pat the house ¢
|
F (8,6) Polish the doors  windows D
Solution:
Fix the doors (2 days) aint the house (1 day)
[ 4 N\E
Prepare the _ <
Construct the
house plan .
house N (¢
- ) J
Fi el el 5 ) v
| 2 —p
(12—, A
— A o B €
8) A 3
(4 days) (58 days) . S ] Polish the doors (1 day)
Wiring the
house (2 days)




gxample-2

The following details are available regarding a project

Activity Predecessor Duration(days) ‘
activity
A ' 4 |
B A s
\
C A 's
) 'B a
|
F 'DE 3

Determine the critical path, the critical activities and the project completion time.

solutionFirst let us construct the network diagram for the given project. We mark
the time estimates along the arrows representing the activities. We obtain the

following diagram:

B C

@
|

(4) (3) (3) .

Network Diagram




de.
ith the end no
h the start node and stopping W '
A i @ as follows:

project They af
ABCl

Consider the paths, begin
There are two such paths for the given

Path -1 From the figure the first path is

o.0.®  ©®
.(4) (6) (5) (

4+6+4+3=17 days

Time requires to complete the project through path 115

path-2  From the figure the second pathis AU E-F

o000 O
() (4) (3) (3)

The time requires to complete the project through path 2 is 4+5+3+3=15 days

Compare the times for the two paths. Maximum of (17,15} = 17

has the maximum time of 17 days. Therefore, path | is the critical

We see that path |
ompletion time is 17 days.

path. The critical activities are A, B, Dand F. The project ¢

From Example-2 Also calculate EST EFT LST LFT of the project

Solution: EST is calculated by moving forwardstarting from event-]
Activity-A Earliest Start Time (EST )for Activity Ais 0 (zero)
Activity BESTg= EST, + Durationof A =0+4 =4

Activity CESTe = ESTy + Duration of B=4+6 = 10

Activity DESTp = EST, + Durationof A= 0 + 4= 4

Activity LESTe = ESTp + Durationof D=4 + 4= 8

Activi
con:w;: Ftﬁs Activity F depends upon two paths (1 &2 ), S
pare the EST of two path and consider the Maxim » S0 we have to
um vale of




2 1]
- tﬁo{}\Q'U - 07
:[nﬂ:\, con CU’\O‘ Q}AQQI"L ébfbm] , |

j.i@ﬁaqﬂmoﬂ of q'nspﬁdl‘bn &_Eua,b‘-ii Condw) 2 —

M - Ap Hem 07 product which s manub-cwtofmﬁq.:!:s
ﬂcv_.:.w_cl 10 pgm-%fom cortain -qun@t‘gn g, The aﬂJ\: o Ch@clu“‘}
wethes a_com{)oh@mk aduotllia ongs o ot hot (S CCL“M
f.ﬁs‘).@_c,‘ttfm . | .
- 9n othow worely, 9nspakton Mean s ch%kimca e Mﬂwtmf@aé
ek manuwyaueesed  procet .

> Onepackion Measaes U gualidies oy o pyooludt os service To
temms -of produet prvdecided standascls .
Diq'}QLi—EJQ O*k 9mPﬂJthm P -

u) IngpocAton ga.PmcLi% oln.fm
and thuws ensuvds the adequ
Jotodes defects jigl o materwele and Haws

b . eomponents Amm non-detectie ones
oAe awc&éﬁd ﬂﬂ'p'wdmbs. '
{0 processes

(k) 9nspection |
which -othm"wfsa Lause problems ot the final s'ta_%e . Foy emamples

the pards not  having propes to lerake nee 8 oﬁuru‘rua g »

olefectn Wil minimize e tobules artisfha at e tHme

pwtgsfynfj s e
ofF @ss emblﬂ-
(i) Ingpeckion ?mave,m:'rs budthes w
products oirmaow defecked as spoiled. - |
1he Froolu.d woBKS’ and £t oS

’ bﬁiﬁcd done on s.qu‘a;an?sth’

@) Inspeckton makes cuae thak
wHhout Iuoting m‘f\oocﬂ.&d su #s opervation s caye.

b Incpaction detedks soustes oF weaknrs and trouble in the Finished
Products. and thuws hedes the woak of dosignens.

W) Pspaction buils up the reputadion 6F dhe conconrn as @ helps ruc!uc-f‘-r\g/
ke The nwmbar aJo-— (_omptoj’nﬁ_‘&joﬁj the cupstonmuss. _ ‘

Scanned with CamScanner




Quality Cordol: -

duse o0v seb ok procooluﬁac entended] o
- oty conbnl s @ proce
G;S :,?,l that a manubractured prvoduck or PGJ’(FOT muf coovice
dheves o & dofined sel of Cm&ttd Ceilema o meels tihe

a

tomass
Mcv,u"re,men#s o e c,f;_m:at, o e

Obieckive of walste CD@] ‘-
u) Qnm?rvvamaw’r of W“L’LV ok o prbcfwﬂ:s

()  Reduckion ¢&f Scwap and ﬁwm’l&
L") Eﬂtuw ws e &{:r man aro[mcua)fumz,s

(v) (:Dacrrea,sed inepeetion ‘costs
) Seendudre eveduation ob W Mog R
() Qvtcd"ry c,mwhon b alt Qovels

L') To decide about -the S’raﬁcfanfobg C‘;Vb' W,W ok @ P’KDM ok ‘.
IS mleU ateeptable to dhe ws-ivw»m“

(Vi) To chec the varuatton durdﬂj mn%udurafn{
GW To prevent e pOOfﬁ-q,«mh'er pro duek '-W.mhim(;r-‘%o (Lgto e

Scanned with CamScanner



Tyees & Omsprckion §-
(.a) Q\D‘Vina Or PQ'\-’YO\Uﬂﬂ or fLOO'U met‘m
(.la) FEMO{ fhspedl\oo
) K&j Poeni fl\ﬂ;PQt‘Ll'on

d) H‘ha,t Inspe Y -

@) KOvin or Pa{wlﬂnﬂ or loov QnsPQ.L’ch -

L

' nadine_
- “The Inspectory  walkks aownd on the hop .%""‘ From mach1n2£%m:; !
aﬂ‘?‘ checks J:O.M«F]E..S of the wcm’l\ b varuows --ma@hiﬂﬂ- ope’®
wosees. : [ _— "
: ) LN 5o o g -
— fleoa inspegkon Satps ta:%t.hina Qw0YS dmu,ﬂa PoORSS Ltsels

e "he i 'p'zmdu'dn:orj P ﬁgadjd By W hQQCQ not be
- %isﬁore obbeetivl and dee | vable bQMQ, ‘H/\’l mﬂA\

avanspodted to @ cej_fd:o'gﬂhu;{ ploute.
® Fnuzal ?ngPlLtt‘m 0
~ The wosk U bwua/\vl: ak
Eineol £n¢ paetion oscove/Ts
» ‘ '
; : od when . 4nspec
- F Znepantion S WS P |
cnmdo{ bz b—wu%/ht pn the Shop Booe. =
(o )
A ok condredized  Enapeckion ythe wodkers and {hﬂ.ﬁnﬂa
g ' an other ) thus & e de punat es 0-03/
iU wrth @ )
a doudstiuld pwduv’t.

i’nf.tm’val,% -P;OT Lnspeckion Yo el
.dﬁﬁgﬁéis &Hm HL Job has been cmmala&CP
(o Qq},dpmm‘cg andl ‘oo\s

- o
a
do not ome N o

cpancs ol POSEnY

19) lffjpo.iv& 'stuin‘\cT ‘-
‘-\_/\-f—*”\-/

b o ite procss ol

- bv socluet has o e Po | p
gma Pﬂ o st bm?gno{ whicdh eethes  tin Pwdu.d? wv.u
' vk Ho‘:}(t oy it [ﬂo.l}/ hot be topable ol sl
elg Qe B |
ide unmacusmg/
‘ trlg ‘sugreqaies ood s i SO0 1 pret
~ grgpoetton o a key 0 _ Y
fur[:.th oy enpen dj-ﬁ{raca. on Pow and Aubg_gqfaum

whith ae ,Q.tk-l/(-f d0 be n_%jex_l;ezJ L%Cna,buﬂ .

man uoebune

eqq) oSV e OP

Scanned with CamScanner




A T—

) el UpRECO T
Ak ma,a m% gt appedwraniy

- The -fincd fr\)sll‘ﬁ_uh'on e}fy Hao pro
CU’W{ PQfY%Dm’ﬂaﬂco_- 4 e \ ) | o
- Many olestouative and non degltaucte ve mAPm;hm and 4087 de,oh

d od *laz&i"c‘ma eft. 01‘0’ wlhrosond ¢
anu_anvaw)able

Queh as {ensile ) katt deLL ) i
s 'amd 'Dadf'o:]n"aljintd , edc 1%P££it\/%

fns'l;‘p ctdon
;bt\m .%{'nal f!‘lslwch'on 3[r e meo{u.»_-[-g mamr_«_}g‘a_ﬂ!—“f .
Saprektm  and e, modes AL sk

— Final i'mroct-for) fe A cm)\;mﬂ,fmo{
;Piu_‘a,l qux’jam.@m‘;$,
Hadishoead Qua-lf'kdriﬁf‘fl o~ (sQt) TR -
— % y tegten and
Ao pQ/‘ATOWW ﬂMPQUb‘Q'ﬂl 8 .
w/d;rﬂl when

i condol ‘
A S dﬁwwzm whatie e quali®y ; _,
e Ldz_p| to cordool sl,w-ﬁﬁ*'a o5 YO

Aolve Me‘ﬁ condeo | Pmplo,m'/:: . * |
&—m:l—fsﬁ‘cci q(uﬁ'!ﬂi condvo | mm ;.'M]wah‘on_ Motse e ldak\e
2 e DA S wstbd ot conbos e Wd—‘}/ .

sl ok WA ALOMETERE
loved oF e a,d:ﬂoé‘vxﬂ, P“’OM'

€ sos Iouaneing W quelitq of monupRsRUTERT L
we c,DuJ’LoY (X

racio®” -~ —
: &b {Mnolu% odventomaent s

i ¢ - Reocaur
’ Ww PTUdLLd”S to QG?HSEFﬂ & custome? wWastrs . |
= Ma;?’l% forv the Pr{,odj,wt st edst hefore %CLQE.‘ s te PmM
e w\fhasiucf by MaN ant - 9t & unless ‘{'_O. "\ abou.*'
1o G whon e mosied  dor the procluet - Vs laels ’
o.q fhare & MO demand v woolen 9'ﬂmrrw 9n the ot Aol

i e

() Money ;— Most frv\?ofﬁw Jaskos abpecting e
L";Qﬂw .

product s the menen onvolved in the prooluation

- 9n the present Aaﬁ of ﬁ)wﬁﬂ cwof cut throok coMPQ;H—Hon)f-"MF
ore wd to Invest Lot & {rtasnm N

fovud o ot &0 maintasning w,gv"qle{f_d os Proo?u_ci";. J

Scanned with CamScanner

o't

)



i) N&%E&C’Dé '~ To tunn oud adu cvmlrhjﬂ produdt y the maw
moderuad fnvolved Zn production process wt be of -Pfu?r% q/u-a&‘—l—y,
= SQIQ-CL'COF\ &lﬂ‘ Pm PQ;U ma;l,w.a_ﬂ,ﬁ o meek il d.ﬂ-gi—b'vd -Loloente

&) Flimit % also an fmfomia.f\i consideration ' '

condso | an:? maintenance P‘roﬂframmg,g
emond . I tm‘mwﬁaﬂpm@ni &

.

@“) Mana gemond § - th‘-%cd

(\.‘\.v’"\- L W PN
p)‘ﬂ'om Yop manar}J

O’T'L | \
shouwld have AUpPp o mgq@,bd W"H LonALOUS ) mﬁmnlsai:'m

La&iﬁd Lonatowy  vathen

con matniasn CADLQC'VLLCULQ_ q;uﬂ&f‘*\d Gﬁ ondu_zks,
En pwolul}‘foﬂ £n dﬂ-ﬂi'c(q!ninﬂ U

w) IM:zn/lPﬂDP\ﬁ S~ People emplo
enpariand Fn thoir wespukive

NN NGNS

proclucts must hove know!
areoh .
@) Moacehings ano| Mathods ¢ - To maintedn ’lm'z/fq gi"ano(ocrr;:u cOIEr MJLG}/

(Wv\_/\_,- N i
J . ! ) Y\
U‘mpaﬂi% ave mnvu«i—:nﬁ % now macthines and ]Collou-! a N

p-‘ef"!\* proceduTs cmo{ mobhools  these o[a;aA ,

aolc(afe andk

Con'k«arfvl Char(_,ﬁ ¢ —
W/w\/

_ (onfvo| Chants or basted on :‘S’fcl-'ﬁﬁ'l‘ctaj W]ing ’woqo{fna/
o Wi an adequale Siwd sample deawn. sal hrandonf] from a
Lot ﬁqwuqxxi‘s e Lot | ,.

— (onbol chast tc a am,\)hfr_o.ﬂ. peasentation ok WC@W

Loformakdon . The inforyrak
Judae qpa«U’rH whamoeUiSees of 4o Heoms o the sanples
— & conbol chonh debeeks veREon, (e procating ond wane

i Aheve ce any da,pafr"tu’TQ Aom thae /:.Po.,af'ﬁ‘wf tolea ance Linite,

Advar&cmap s of Condvil Chant -
O

- g4 incicates whetherr  tHe process 45 in condol or out c%‘“ conto) |

= 91 detorming, dwe ProsS variakilify & deleds Hro unpoued
Vardaktons -falsng  ploee 1N a project .

— 9 enSumes Ha Proolu.d: q/.mb’hd Rov oA

con peytains to meastuyee| oy otheruiig]

|

T B

Scanned with Car_nééanner



& 94 pmm‘dﬂj‘ fofomadx‘m about the Ao D

sf procass &muc‘ma,
of the dolevant Limit .

— ot builds up the T{RPLL'HL*L\DW Q?—[hg oraaﬂ{.gﬂ_;h‘oﬂ thfaou,a}) _
customesy Qafi"is—f actton,

Types of Conbol charrts o

PR e . ¥

@) —.)? U*\Ch"l’%

'}Vam‘abla,s ore measunrement: dﬁarr’ff
) R thaﬁf’%

&1‘;) ? Ch@-m‘#

? Atree bouete eharrt
W) Chart

G) X (hak o~

:\;f;\[:s dﬁam%u &0 PTDC.L%S Mo/m-gj_ and £e oHacked b
Chan ges i prows’ vourwak lety. e B e

— oy o a chant hvwmmuﬂe% : °‘d

- c; Ahowt  @rvedto OY u.dwc shrfte In the process,

~ o deteets S-Iaa.o.-l-d progress than%e»s Qive tool wears .

ot & g most commonly wad vardables chant .

) R Chatt 3-

W

Gy comtrols qeneral variability of the process ane % abfoched
abilbhy,
de_ (:Jnan%ﬁ); £0 PYOUULQ VA *‘hd

~ oy o o thort for moasuve Of §P-reu_of.

— 9 & %mmauwa ulfl@? diﬂﬂﬁ wrth  an X% ana/H'l

Puting ob ¥ 2 crert -

A C?OOCJ numbery U-{y Samples of e toming out  cf the mauing
o f{:w o wandem ot different  Gae- jmomvals ot
CL.3 OVMJL‘*‘;[ Charawkeristies  owe. oeasumred.

Scanned with CamScanner



r"_ -

por 2ach Lampla, 4 mean valice ardl o ¢ bound oub . For oxampie ‘

{ o sange o & Hom wbwe dandeoss 2y sl
the %Sample averoge. . |
<o dirdatdatditds
S— i .
And rcrmcr_ R = Maximum Adrmeder — Mintmum dioumetes

A nuwboes of Aamples anve selecheal andl theiw averasf vaduss end
MLﬂC&Q ane Labuwlated

No,
Grample - - éi:}?‘:;ﬁm*g) X R |
—Fr . am,  °
2 .5 3
. 8.0 R
4 10.0 2
"5 QS 3
: (R  AL0 4
i, 1.5 5
4 A0 i
. qQ 3-5 2
Wt A T R
S X- H6 ZR=26

: %, XK= ZHX
5 o L Ry
Avmo,?(a); R ,R = =R

No. of »samples

. ¥ _'-_"_ g_c _ L
Thei‘reforre) X = ST = 96

7|
P

QG‘:—Q)
o= ek

Fore X dhard y Uppew tondrol Limit (UcL) = x+ A,R
e . .
Lower tongo| Qdamt Q_CL.) =X —A,R

Fox R Chank 3 Uppen condol Binuit, DCL = DR

Lower Condho) Limit, LCL = Ds®

h_h—...—

Scanned with CamScanner




I
The valuee of varcows g‘ﬂ,q_:bo% (ke Ay, Dy 2D3) based 00 Normal.
dictrebution tan be Foum? {icom e followino tab\g

1 Soomple G120 Ao Ds 'ng 1
Linid Avenade Rag&u Qﬁw@f Rwﬁi,t‘uﬂw.

R 1.8% 0 8.3F
3 1.02 S 9.-'5:?" ;
4 0,13 0 R3¢

S 0.5% 0 -1
. e

6 0.Yg 0

' , ﬂ'%

10 0.3 ° D.24 A8
13 0.2 028 a.43

- Values “47 Ar+Ds and Dy Q‘D’a‘ Aample Size 7,9 & 1L tan be
detesmined by “aking e mean wdue of  Aample AT

bag , g&d0 and MIX12 T waﬁ'

. o = 0. "
5 Cample size in thic Problem s 5, *hen'a?orafz &y 5
D=0

j)._1 = Qv”

Thuy Q'D"‘ x C’h“%') Uppesy tondol Linut ) VCL = K +AZR

~————
= 3.6+ (0S5x3%)

J.6 4 v 9l
q-4 1

1y

It

Lewes conhol Lot ) LTL - "R =Bk
= 756 r_O_.QS’XSl-,G
- 609

Wor R Ufwul', UcL =2:1Ix2L = 5.4Yg

Lo Lel = nXR = 0RR =0

b

"
1

o Scanned with CamScanner



T
s
[\ y /6 ‘
. - , J m
\o ra\\ / |
. ’, g \ l
¥ s = uLc=q.l
A é | 4 iy Nt
g v,
LR aae "| - Mean= 36
? o’ '

‘6,‘ 3 6 ‘ — , - lit_'“_‘?,oﬂ

' . ' " ; 4 3 1 — Datoum

«QOJTLPlLNUI\ALEi—% g
Co Q’Yom the X chavt s34t & conchuolzel thakt te prowr s 635 %mmﬂ
tonbo | from  Bae 4th cample onwards .

for. R Chont - el = DR = QUX 3.6 =C-1% R muan= 2.6
PR e LcL - DR = 0%2-6 =0

e
61 uc L= S.M¢
c;__.'
i 5 ] &
1 Py
KMCY, 2 ,A‘ ﬁ \)\\ A . Mmlﬁ:aé
% ,/ N s s ~
R 24 @ o--o 't ©
E |
S R VP A I S S, LY LeL =0
0 | 2 3 4 g 6 9 8 q 0 .

Sample nwmben — _
wveelues
9 From 4w R- chart T € concludled that T

deve unoler Conol - , il

- Scanned with CamScanner




f
() P Chark ¢ - 7
59 canbe o bravkion olefedrve, chaart or % defedkeve Chandt
S Coch iem & classified as %ow{ (ron deéjﬂti'ﬂ’p—) oy bao‘C,dL‘Pe@iﬂ

S Thic chart s wed to  conbol -the %ﬂ*@’?’f& Gla"‘"‘m’ra of the- |
mfonen:f‘ pards arol B theeks JZf the Hludtuation in PVOCQ“UIT _
q.LLa,P_l'f‘E! um,g) o due o hance alone |

S % can be wied oven Sf Cample &ies & varable, but mw@“’j
condro| femite Lor caoh -sample & vathey L besr $0 N2,

oy Pchant | UPPM“ Conhol Linud + , et = Pt 3;,] P Crlj—P

| o L. P -3%]20-%
Lowenr coviopl Bwit , LG P — 3% i)

whewe § = Totod no. o} clefective preces foumc’
| TO"“D«[ mo.@b— PI‘QG_Q,S fﬁSPQE‘:Qﬁ

e

Noumber oF | Numbed ob .?vadt‘on” . aafw&!e

Exarmple IDai‘O. : m;ﬁ N defectfue% preces | i?%gﬁ; ;~ Lo0p
© =« (B, M -E
e =
T
| z l,’, 35 o.lle3 M7 A
P - Yo 04333 n13.33
g L . us O 4500 N&. 0D
| lo " 35 odle AT
i " Uo 0.1333  43.33
2z ML TRV o.lpop  10.00
e ) 20 0.066¢ 0066
WMWL v 30 0.1664 d6;Cf/
o dayy = 10 Totel: 3000 ot - 5eg —

- I |

Scanned with CamScanner



For B choot Lppea conbd) &m+)UCL T‘*B"\I“E_CVTE-)

Lowen conbol Umit, Lele 5 5o T%‘V -

g P‘ - _Total ro. oﬂ clefedt’uc. piews founcf _ 360
“Todeed N0, of Of pieces inspzefe] - 2000

M M = numben ol mausimPuﬁﬂ.&&ﬁaAmT/ 200

heaw UCL = B+ 3% | PC-7)

P F'f ) 3 / ! |
) 0.\163 (1 —0.\163)
& 0.167 + 3A J:—’:;,’——\

20 e K 0.0185
) pnsng @'0-A8R%

= 04167

prroinere)

0.05 LCL = 0.061

Scanned |th CamScanner



1

N tanbe Visualised that al the podnls Lie Within e condol Undh
and henwe e pvocess. _

@D C - C hart !
L e B e Vi | | | ‘ 1
1.9k & the tonbo| chant 0 whidh nunmb2rr of debeets in a prece
or cample ane ploﬁmj.

2. ot conhol mumbes af olabees obse;_rvaof perwnt P phs
éwnpl.q'e _

3. Sample ST e conytent

4. The thant ts Lu;apf whene aw ﬂmi?wﬁ\w% el
much Loss Phan Fhe numbes of olofeck

sthenwis e of e,vemfﬁ‘nﬁ possible. goes wlwnd-
Conto|’ | -
o Uppgra" Lot » UCLI = ¢ 43y C .

Lowerrconto| Lonid, LLL=TB %8 T - 2\ T

Whire T - 3_}% ID};'E&;D‘.-@{," defecks vfmumcp 60 LnSpeckim
1 Total hD.cﬂ{roleﬂgew"e, preees

M Ten Laﬁfﬂas WYT e LMPW in, ovcher —p docete dedorks, 10

' ; . 0f defeeks foun
~hem , ﬁi“i‘iﬂ \FSHO}CL’MQ;JHML(C
! 3
TR Y
3 L
4 5
] &
6 <
E 3
8 4
9 0
.y 40 il
L i __ AD- e |

e b

2 B i i e —

Scanned with amScanner



t ! ¢ ;

10 |
UCL=4. Y32 |
i
i
~ 7 0
61t ; |
kst /\ | |
Na‘# < N \ , .
8l / \ [
oty 4 R : Cop _
DEE & -\ / \ / \ / C=237F
) 3 f , o
d \ / v
ot / -
17y ¥
: 3 L . \P 1 E
1 2 8 4 ¢ & * & é b LeL

Cﬁl"ffna Nl ed \?

_ Total o . ok cdlebeks Jouno| on ids poetivn
T‘”“‘-"-*JCDWJ €= Totod mo. of defeckiue Precss

_ 31 = 3.7 ()

lo
J ) = q.MI2
Uppes oo ndol Q_imi‘{J LEL = G ’T'B\}_E = 3.+t 339 q

\ \ =y = ; +s . - ;g'oql
[ oware Conbol L, (et = T _afT = 9% - 334 oy

= AR S conclud

( ~teden
++ Lowgr conbol Wins U5 nagative Anus hes beun
| Q% U

Scanned with CamScanner



- 8 CD t N CLQIf
= - ,_:—f"m{"’"mf’q;?‘% 'ﬂ Mmacdmerd:

Con e -

) Totnl Qualty Maneqorent (TR

o .
itton 3 vovicAes
I\M » — Totod Gluahha mmaﬂuﬂex\:{,—o provi
g ¢ enk- 20 N
the concept thott ensures contanuoud AWOVW
Orc&cmi L kton.
— TThe philosoph ok TAM atpess

;jnrvo[\/ih% ijeﬁ"“‘do

and conpislerng opprvach LNV
an an DYE%@-V'\I\SCD_ZL“{OH_

_ O aimc ak wsing alk . el
brena abouk EM\-;TOVW@/\)US Lsom e thdn —’d/\Q:S TGP
a " LY N .
£\ (a n msoam wih e m%aﬂmaﬂo
Vera'td,o ol
: Y
In tontonuou J.,mP'n‘Dv@wW

€ >ovirg, il
/i' Totad Quali«a azene org 8 CL“&PPT?W ‘o i\fholemé
feotivene® cuncl %Lwﬁoild—‘rnd of  DUAINRS O .
) . AT "y
& 08 asso,nxﬁail«a cL wcud aly m-cﬁ,emwmawm mowma‘w
2 0 - I
fthhe whole O | Aekton, Mw«ddﬁjvm’% Md@@k&
az:tfvr'-ﬁd » wwna @‘tncfi pesrson ok o _
duce Hhe best produd
7= © a Strateglc appvooch to proou r
TAM & B
aj; sorovite poAID corstant

gﬁ\fOl'v’Qa o /N Coﬁfiﬂuoug
eMpLo et

Aeouoakd
g\/ﬂi,!,lﬂ.itl,\m

\

i
— _—A
Scanned with CamScanner



"
§ Prunurples of TAM ¢ — e
NN\/\'W i \
_ with increaseol CDNU’\DQJHOT\ and masleet cabba@tzaﬁor? .

Lo eoMing MoTE and MoTe.
el ples ond, prackites ave ?Ow -
;::\)or&"{)af\k bor e Qradensiip andd Wﬂ”ﬂ%’“‘“""" “’“21/

O\rca anizeckron.
— Thevefove o Df%ﬂ.h]m’i@ﬂ& thak A to whﬁt‘nuﬁﬂ

iMPFOVQ theis perfosmance overy ¢ 0-“’”‘3 term | o 5 on )
cestomorss ond  address bre needs o ol othene Staek

' ‘nedpl
dodens , sl & Hoted ov,\m'n& ma:lmao&eij;\;ﬁitnup%
il ARrTve, BA & a(u.cou. W) W%W : '

freineiple. -1 & (ustomery oW

1 zaon chowel mekej?ﬁ’rawf
Thic pranciple Stresses Yoot an 0":};‘?‘ o oad £k while

] - Hhey need an siiome

Hie. WA REIEL, - whmewjjml Woss QPRIION

d Jcmo\ waste “&M when

swbl'("& e ugtome s

,\-ﬂ,a/(:ﬂcj 40 ™Mok O*"’Dk
Q/VU”UQ cC ".an‘H’_O-%Q

— A Quoh »7® | -
\7130’{@“"&1%‘ to

o, busingss seit o
W

. oas\p- 2 Leadl2s f/

Punuple-3 Leet= = i ovd, qive. vespe
and nustTUYZ an onul yonmerd-

Jon covefol consrdeenision

4o wuneie on v
They ey ROX2

VITeL 633472 %@o -
. QEJI Aoy i » O ocﬁ%aw\f!‘zatt"b’h‘fﬁose/s

—Yood Leades M‘P
o Lonse of d’l@'@ﬁhom.

.'

ohore event ones

-Tharo_-for-re, Lo hout c\eyv

i P L@ o AL0N Cloars- ‘
B B R ek \eodews a7l Bundamavdod

~ T princple Q&%&:ﬁérd Ob\jm\/% ancl @nswt.im% ot

' Joo/s e . CLQ_)A,{W U oL
%ﬁﬁfg}% i Q%Mkua mwhad{ N N&
Objoetves . -

Scanned with CamScanner




- |
preinciple-3  People involvemenk -

—‘-—"‘-\_,/\._.-/ : L

\ ] °
- P@Pt@ ave e pggence ) .:ma ovraaml zadion | eawstawnes, |
— Reseaah has Shown thak wWhew people LU’JCleB?"(wD{ e
Erapor-fance of ~Uheiv contnibuwtion and role do an .
or%nizaﬂioﬂ ) -tlf:o.EJ becomp Lonovabive ﬂ“{j@"’ fo pardidipdy

. " ] .
and cveattve in .ovaa_nrzcd;voﬁf Objexti/e .
of commurd cokion

= iy hQ[PS 1o !ofucl%!l “the %@i:)“b@x)-@w ma.no&,vrwvcl %
-ervu‘:sl oaé/u/% .

Prdm‘,fplg- Y Process Appwax_:z)h

— Thig Prunc'ple Atabes Ehakt an . @r'%@wi;aﬂomadnim-.e;\.Qﬁ

clas'we..ﬁf fegult when T@lcdd L OUY LS 0%0{ acttnties .

oy 2 maho_ﬁ,a_c{’ e% CL ?VOCMS_

T Tho,.quaor@ “thig a,ppq’@audwgﬁqe,%%% efftcwen
ness o wn,amhznud & mdﬁfv%tcu’\abvxj

Prtincﬁple,ff—; éﬁm@m Appfﬂ)m}n o mmﬁm

This pran uple Stresses that senvemed processes ove, mwwam’)

Aimwwa An on B*Q%E’-mml'o Orja,n‘\a&@@l_ &ﬁfs’ﬁ“ﬁ%’).
( Thic  make . c-the A)«V;WY) vt Mmove o ffetiv o ’cmd Q’YW
'\'hab—t[/\_g AL Df JAc L:mg[jm"o\_uaj, povts

Puincipe -6 Continuous Smprovi

ud | efredtive.

Thic pruncple ctates ok~ continual chang)z 5h0u_cl\ be on
auhive. businesg doyui‘h/& _ P)t.f o Oloa'ma 0 Dwﬂmi‘zm’i‘b"{
{leacor ity gncweases] abdility 4o ongrace New
OPP@MF«& & M)rovtzﬂ P L ave ol A

Scanned with CamScanner



Concept of Toteel Quahw

() Confdnuoty En»\.pvpvmef__\i: _Qi’GZLLaJLd}L Pissas 3 0

|

— foyemost among TRM concepts

provament” of Al o e opelity

— The undenlycng aem
of proo\um-—%

N T
By so doing s pvoo\ud:tvﬂtd , erpOly Uity
Service ave ,Emprovec!) :
D Fpews on the cugtomea-
M 3
_Tbhe Cl:LS\—Oan«, arce ~th

e ovopan oo kron 'y pr-oc)tu_ﬂ_.ﬂ’ts ;
’rﬂn@_rx'Q,Q—c}*xe o reed\s ok cus

—_—

define q,_m.l_wa Lo

9 Operations: Zmprovemen® -

— Evi wos\ dong. in an
These pEocesses GLL0

: CU’\G\ PY‘DdWV\*‘-& of M}lOLa,&L’b.
— This concapt estaroliahe, thal W

<houtd loe s@Uw\

,{,denﬁ'{:\z( wwlmén‘@ oV )\cu?U» .
) aman | Resouway "~ ‘

— Thete wrx.c_w"f‘ B

Hogsning & dwwkﬁw, 7
ok Erut thak Wk - Yrein 2l
L&y

184
o5

Wﬁ-&w

- 9y additcon > human v¥240

brovi dun Brain

woyl en

nd searvices O Cm(a D'S‘o&w\lwb‘w.

va-gonm s LeAL an 2 beraive W‘On-ﬁow
— D 5 : b
Mwwm{aw-ﬂodw 0 iy Pbs

c ke fdea of eontinuows

of- M %

oord LoD

G- .l'_l:f')-’(W‘-a,\ _oxd Q;’VL{JWC{_R q@- P"io./\ﬁ -

Ir’romem emd JCV\QJLT olegivyes
Yre © 2aALON T

V\EZQC!J-DT) ?C?“DLOE‘;' a chedn 0% WLU)S‘
s v S0-%%, Ofﬂﬂ-cv.l-aﬂi-ﬁal of o

AL TR W W e N AT G R EEF ST TSR N RN A PR F IR e L A A T A R e

sk pogress oncd .
Ynvouah arclivickuals €7 HAM

oy T oM chQ, comwmitied, o @ug\o%g,

o Mo weapTe ek mancges
Co &
| wradf can do the jobs

propenty

ure dovedo pment & cludles :

Scanned with CamScanner



=

1760 4000 B
_— | o
2 ‘ mma\armh anrd, Ao flinLe
R gy i 02 g (QMS)

T QAM ‘o -H/\o_ Q n:'rc Mo ouaf)/w Mguwnw o
9} Sexe the ra’azo\/t,u"zfo_mew\b‘: &7 - j

. MO\ 3%’6 tine Mawohvaxo,-/\';t S VOWW
~ when AN Gyqanizahon dop o NANSG A wgf;far-:ﬁ
ko an -m&w\be,no}\@vdc s T e,

'?«CQ
ok PO _ W
*ﬂwm MOMW\AQ»M% QE}\;@\ JFO"C@DATS"F-M\UMW
o, ofc}(amzablow con exe i .
CLastoren —ng@ws
“The 160 A000 &MS e \»oaed on el

To4cd &mbhﬁ N\MW

Qasf\nmoh ﬂa
S

prdnciples Srom.

§) Custome®’ Lo T = VHd 2
M/—”—\—/\'/ \ o e A
Pae Lustomet S 4+
f costo ST M?eﬂw‘m -
. -
() | paderytopT € gtooli AN uw«%ca ok P POSe and, ovgeniT ‘
L

Wd provtde ane :l’“:;jfwwm ok obJe,Lh\/M
N oN

21”11:1(9%(2 Ih\{@\\)ﬂjﬂf
C{d’\/

@\{_,P[OLAA;U) wm%aﬁl Hhety A
e .l Jdnajo Adatin aU/Dn»}ﬂisL\oB)\
kb ws/m’%,

sesulds of beOtMs ' C sl g b
'U/\:;t VR (D'MDUW nmutt e m a.ad,u{
eselot

Scanned with CamScanner



L) Cusgtem APMKMMT
The wudbple Lﬂke«v@ld@\ pr0cesses hat wﬂ'\'fubui\@-}&
e O’FCJ;W\AZWONE o Hetvoness one, G?Aww aunol asloo. 03

o - mancxa,w! ay a gca/g'%fm

@) Cominual mprovemerd ! (ontiual Tprtverentshaa)
be L Permamﬁ,n-l; oka oA a,{Dp \ao\ 4o e W?ﬂfﬂmy}
anc{ 40 s PQ,DP.F_Q.) proeess g%,mm [malw ,

@ﬁ') M *@LC.L*UJLQ A:PP“D’DO_Q/\/\ -]-o (])wgg:m __\q e

Dﬂlswm a mullt ‘be b(n)]zc\ on e cmabams ﬂb-amf)*wbe_
Yelevank o.»o\ et o2 At & mﬁ:—rma,tuw |

@) Mutuatly Benofiial Supdes Bakionsip -

Bollh the Qr%ﬂjf‘{zwﬁ}ﬂ amol Aupplio? toc ot v

one anptheq '@ fb’@/%ouftruA N\O’\ ‘W‘OW\@’“&ﬂ oA

%)

150 CIDOO {- OPQm:QMN:‘ pmnuph& ;

Ll) Plam Qsmblmh obJ.@;bve, & dwd.op “Hre ?\o_M Yo
achiove them : il i

H

EODD 7": PLU’J the Plcmg in o actun, -

(jt\)ChQ_M - MQ.(.L‘;UJ'ﬁQ dhe 20l “’%‘”’W& LA on "\'hcd: ok
'P\a,hr\rzo\ B AN waﬂuj OF wWere -HO - o‘b\).e}dm{j“’k
Loam Hrom tne weSats ok -irw_%w:o\ Eenene 5cb),

ma)u owud ﬂLLQMCvzj dnanoa,ts 4o —bWL ploms f

weaptl  wepeats e et

(9) Ak -

Scanned with CamScanner



ﬁd—% ChneeM

Plav Do
Q IS0 Qqooo OPQIUCL'RM Pru\ne t‘()lL)
(o r 2 4p enture

e thdp_d ) r‘o’QﬁXr&'\’W‘j
S \D%% {ory J\foi“s"‘ pnten "9\

Scanned with CamScanner



150 4000 Applied o DogaNI ZaB T

for whed an

Jhe 180 qool - ﬂan down -tee -Irga,av,d"ae/vmzz\-h'. " doym

Orgarizakon's  Buabity man o MZZS\ s ealed
OV(]GW;ZQ_b'On A edeymined AWeel, ﬁr\r‘ t-’r‘SG/Lj’_ u\agr
vieselg (drahion , en lovys an o_,CCUTQdH‘QC’] 'Te{l}i&"r-gfo" v +o
Vemq{"j s Confopmante 4v 1s0 AWt |

' v apply to QM
‘Onco tha Ora\anila;b‘on rco_%c.g\“eﬁfl.oq , Mt Appid e Jo i

ontds (Quality man i pplpen) 4 iﬁ?ﬁ?si,
O;umd‘\ha 4o dhe Stanoland W.@M ..

A o\ o alsqg LoMihL;«_aﬁibj assesy e Q,W\AQ.@Q)\S ly e
| , L zm?wme; | o Nduek

| QmsS K malke chan | 0B
seredlic iﬁwaﬂ Qs auvdit:

4 suond! o ox-termned C%“)t porsty ) sanveillon

i

— &R Then -
audits  ab Loest @mnuﬂJAA 1.0\1 H’g‘ %LQ%%'EWV‘ :
Tsb 4000 & 9@&%\7’ XTI NS b%ppthﬂS =

W o
Teo dpoo oo applicedoe o e {Duwwj s

G) jngwmmn°ﬁec)hno\og\/

Gi) Aevogpoe '9hd~w3?ﬁbj . )

(i) Phavmmguﬁm} Pa)mziﬂj Ma:te,m}ui\ 9nolw,d\7

) Acdorotve  induidn |
) Tele com muuni cabon i)qolw,w 3
W) Mediceh Inclus | | "%Au;sary
W) P PP-"'TOluuY)JPe&'roo\r\Qm'caQ & T\)%M o

Scanned with CamScanner



P _ .
TS0 14000 © — o -.
o Voo W/ya)\ RN T
- The dlesignadon | TSO JM000 s io\% okl N

& Aenuly 0
manae! 'u'u't

. . L) C:LU
- ove a,m-zmbo & B
Ane - Qi

& MiniMiee hawﬂ{tpn QH@M:P“_ £ mua/\ im\yggvM
Fre / quadies and) > my genigy & PO
- X paATE

ok &S enuion e . vz aion | voqorvalless

e ‘o on

h(‘_ﬂM.

OjL SIRESS \ocechON 0¥ onk Soste
E s il mapa_@gzmﬂ)ﬂﬂf

_ 9y & apphitald

; ~mU:_\Q, o e
1¢o 1UOo0 & 0 pRTOR Puncte’s,,
' ! _Do - Clhoel, —t ~

S ‘DCU’Qd DﬁM 'p\cm

~ The 150 MOO! stavndand
O tpro vomond “ﬂf/& ! o Te fo\\ow@‘ b7

\
- ; bﬂcae"ns wrth e endowm o LZ@ fm Srarl & it
pleann omevdiation ard| op - "

2 \

— Plan - Wha¥ yeu Ll oo

Dy v Mmmgﬂb “the plan.

CheeM - 0 AR 4% "jou o\ro\ w hat D(,DLA P\mw&\
SRR

Scannea_with CamScanner




o ST

Nk — chang2 ori mve ‘%&\90”’47 of'(,{}owr P]molfj Do "chw\\
AT no %M\?(ouw mesulis T A

Do
e Resourte, Rolgs Qa;,pons‘bn\:\wfawhm.h/
p Coan{-emw_, T’ammmé A Puwad ety
s Commeunic®hm » Do ment a0
) ’F'mm‘%ﬁﬂ P-W,PMQQ\ Ny

—

4 Opematinal Condo|

Plan ' T kel

—_ —— 5 s ew‘ ;
e Envirtonmengad Po\fui Mam%ww o
. EMWhmM&J Aspects ¢ Euohuake
Mcj{ O gt} T Qam!:»m»jl S mprrvemels

it e /
K e

° Nonrh)'am & M eaguaenent
Evmajhoﬁ D-F com.? T o .

° Nonwnfowﬁ? s Covreshnve At:bOT)
R Provenhve Acton

e TInmeaned Audit

Scanned with CamScanner



_——

Evoledion o-g 1¢0 1M000

i

cvm\omm,s suduLe o .

: s“‘tana\
+ ISO ™M000 e@ﬂfbcﬁ':@_ﬁa , Soreer ok

ok e Oy g
A \aab b‘f pag Tt ey 9

"y ’l_Dl'-;, '
NS 0'Ch
anc| most ¥ Q,ur\hlj

o fanly ok standadls

+ Oveaview of te 150 1400 |
most TELo

: : worgtd's il
180 (Mool - ot (¢ W . CFMS) ot il - %
N% > 2ok . X ‘Hen 0N
s o . Ao e W of thetw AT LS
DS - o en os nrental

Sour
2NV1TON enks 40 depnon Shate. &0

Q%W
mang ’ |

mg ) gwui—ﬁonmev\taﬁl‘ WW S |
# 1S0 \uoolt - o i % A

I MM\PVQ \S 0 00\ '(OY P']:."Dv'\‘DUﬂO{

g ¢ ity o mpP1Y e
#M donte AN uAe)s_v)u X P -
addidconc oyt - alingh on prenciplel,

" 5
ot S0t Bl G

o — Lyl !

oehon fo¥ syandndizakied |

nized kranetoodR {07

*150 M OEL%Q‘ﬂ i &W\WWW-
o 'Dg_.akmr‘f{{l‘fjimﬂ é’!’\\/‘iwnm Wa_} ?y\}\,\?ﬂ.«d:s
= g AEET vl o 0f eni =" el aeousteh

i e > ekl
- \80 M00% -&%oﬂi?g’&t s S10NS ond UHEC of
M

\o0 \U0D6 =201 3~ Env'thODMOJ\i‘D-Q

: . Q,C-OG‘-. a5\ .
oo mﬂbma O(ﬂ juoot

(O\2A Vepen
- 1¢D JMOOQ‘, § EMS 632110'\12/\!012}3 fov app e
o mviéonw\kaﬂ:%‘[?eﬂhs

o Hyonmovheel Aopic vead

Condihon l@\/ env

oA
mnaggbmm C-'-Q&"EQJW'\ %UA ]

Scanned with CamScanner



—a

€ voludion of 180 1M000

_ 150 14000 g @ sek af octes and standards cveand o hlp
inoluntru'ad  weube & onvinonmemked,

COMPCIMLS  sudLe

damaj @ | 4
-t ISO Mo00 g@yt@f;‘:@& ; Loreeek (9{5 S'\'aﬂa\‘aﬂrcﬁ% u;:‘e% th#()c‘tamjm
'Im-o.wmt*h'\ogx DV'ﬁaﬁt7a:b0h fox W@ﬁ@j

" p =
and most %@,ch\!alj wwxs.o_oﬂ 0:(n 20

Aansds ]

+ Oveaview of tne 15O 4ooo :famx.j of ston . | o
' ' ane oo ¥k

150 (M0OL - @t (¢ e wogld's most fm.eocd»mmd '

an:\@r\)gal O AN %EW[FMS) Yrat helps O’ﬁ‘ﬂammh‘&‘.,

2nvivon . E

3 X ol es on e
\vodl o tne JN)\'JCLL;C of theiw #TL\VU VI

il A om0 nmenka

2NVI0ON menks 4o deppondhate. soun

mMane , e
ool 520 ! Envizonmental Mane o f@ﬁa_
g Rgavﬂfmmmbg with I o

LW wW\Mf\Prg 150 MO0\ oy Pmm‘oh'mo}(
v . St are) Mg)mx ox planaiond
tone OSUJ - 'W'G)szqoj Cﬁ;}uddﬁhﬁ/’) on pruncrp\e),

£ 130 YOO S 291{3 ° : . |
\80 OO = = Q?m ) Qf-U(’Pm ACANO\AL

- IS0 1voou =
2ou Aot

e AN T e O W TR e e

0 [}\LL/{QUJ\'I(\Q ¢ fo¥ aFlenl\e t}pp’*gﬂad\n to w
* ..Cmplwﬁf@‘dm . ‘

+150 M00S 019
a FRse PMMQQQ

—

anaing  Bnviso M
- 180 14007F " Do Fersmining

v Mot it

- woog - :
e Jyom Apeuric e e %womm
¥\ ;
q 6 s aO\ E‘.ﬂ\}l\ WO“MMC& Mﬂ“ a’%ww
- \60 \UODpH -

{o dﬂcgvpom&!ﬂa 'Qﬁ'od‘%\%ﬂ‘

e 7 o 350
-1gp mo09 > 9 EMS %zuo'\MH’)% for cupplyeng

| B

Scanned with CarhScanner



e L — s A o

o0 1yp10 o 150 \UOLG ° - &ui@-onmnﬂ/a«? Audid{wc(& ﬁeloutwi M@Mf

150 @\ue20 o 1$0 Y02y ~ E"n_v i‘aonhwa’q WW
FCO 14031 B I501UB 2 — Eovonmenda) perfermante Gk,
LEO LUOYD ~ 180 140U3 *~ Life eytle Frisasiment Y
TSO \U0S0O - Tewms & ConcihNond

SO - 1WeY - Givaeen hoube G5 -o_wuﬂ'l,—c\\c} % Uwﬁb‘t%

Trplication of Ts0'1U000

_ The 180 Mool Standasd prowdes spesfic oy eoy i TOMNLRTS b

- £MS ) ond £oeuses.
B £nviw@ﬂmznjc_HwW Cyatnt C )

on  Sovivonmeriak TroReR . _
+en or%ouni'zgub’oﬂ) @ cusfomens aned ol e olol oy

neaq 3 dwo\hw\ J
ound| o fb’e?u)\it'rm. N
— L0 f.-rz;gduf,aai e O de:aR _’?1\3 W
v Proaechve ‘e,nv'ivanmwmtw{ Mamwwl?{:

G\‘l) QWVM W}Q\f_e/@ @(\V?%’Dﬂ[w@_/\*ﬂjf QWMMSM

‘PQK'Y?@’DTV'QU/\—U?,
W) e eaﬂ;u\ opmceb‘vﬂ Q,?‘gﬂ'a‘emuj M eos Ufmwm%

Scanned with CamScanner



]

TIT (Tagt 10 T ) B
I | | (mg\ coreJs W obstrades

“The mainfocue of I to @doni;l-%
b ,f,n-.'tho_ Proc] L Aion D’aoc,e.h'u.g\ A_\no’w
Envendo ) '

s , | : | : | QIK@_Q,Q;S;\/Q_ Ih\/‘
* ST rv\ctmf{'pmv'mmacpmgﬁtf;% e ) 61““?
e ot 27
. St
T s o philesophny o MMW%&? cmw\/wm@’b"
n , !
oL min cub‘a-ﬁc \on ol waste & ¢o

pvo c:\,uﬁcu\/\'i'ud :
ptory - oF € @MD\VQP\_ o Japeun
sy oy Y dimin AT

AUuX0 .irwclufaw -NW Const EM/?M

R il STCRREE

—_—

odess Loolo, wovr™ L ey e

rroads Share: C“M_

» o %w

+ Clindvaling Waste '~ Thore are 7 gypes oF wmde. mont pota

dukcon,  waste conifing AL
Q om overPe0 . . i
ﬁ?twi;% , Inv waste ,  Wostt from pv ot

el
" oo 1229

—

Scanned with CamScanner



2

|

[+] " |

Def"of J1T- g The Tust-en-Aeme (T1T) :-;W\*‘“j Aefpbom |

‘IDS Q. MouN o Q/V\i' zschl'tl-iv Qca/(j “-lha;t mihfm12,£/5 vies A E’ & &ﬁ(q%
L Hed enwy . , : : ﬂ"‘lﬁkﬁod ol

: ¢ o 'n Vert maonce ek L

_/,2—'3‘/‘ 9n o‘bLnfbworclS, JIT s & ’ WZNQ o8t o aTmve om I

by mecerdals ,Cﬁoa&& ancl T ’ ; g
be meplenished exattly wlhen neeoled An pvocj.mbon Procass |

— 31T can bo gummam"&w\ s a system of eldmineds NM%MI
‘ achieve exeellence v on ercttvn @ maaquxson.fm;a 12 Puftpou.

of T o el minake woste .

L

-—

Elemevis of JIT -
M «

07 Audomocton & Audonomodion - mgans 4o build éna medhankm

o proverd  mate production of dlefecke ¢
| i ; AU
pvoduet VNS J e O{liomomow e
' poeess
100 . 0{{300\ wndte flow Fo e swsw_ |
Gi) Ruffevstock Remov o Consiont elimination of mm:;@ﬁ
= R b " ) yorA Lzr
P Mbha/sluﬁe ‘o M%hb‘og(m? (srocluetion PPOREMS P
i
' ; Roveds .
’Shi‘oiol,ﬂld lov JEMCE}% mve,m'lx‘ﬁy = -
e _ o
) (o wre ™ ij\;tcjrazM m@m\)ﬁctdmbmr*liv The wse © P
. i |
= i ok e nanubobrung - eper? ons  SUUN o wMﬁEnraV
Wfo ajiﬁ;: M% de'tj OF pvvoLucfS -t'hmuﬂh minimeds
. 2 ot
() Continarouh iMFstVM - JIT s not & gﬂoricme) efﬂ'crad:h
ampodies the  efhich 6k Cordinuous ;mmm WL
ﬂ.QQﬁ\ S fo e EL«LPPU’Y"?M \Of(.‘lll LQ,VM @_{r Siu%f‘ )

o0l N mathings
o ensuves ek

W) &uMﬂ‘Lj - T i evenends of%cxh q}w&;bj Saveds £S * il
Pverrwaw;%i)r&?ﬁgmgg{-uj FiT wWdn dndudes WD
defete O{/\,\mﬂ.ﬁ"f eyl & POl doder tolleahion

1

Scanned with CamScanner



ot Produdhton /- Produetion meUt‘“““fj enaldes the system

" whton Tn customey demahgi

o ad 0Pt smoothy 10 bint VOIH

oy oy ooy Ch&“%“wg ”[’N"Y’Y‘QIM ‘

Bf?fﬁﬂ:f*\"\“s ol J_‘_«_‘__
pooved Com B b

~ P ‘\;\JS’&’W' WUWU‘{

’ equipment 2 fet oy

»)

_ 'oncaroos 29) §lexioility
e O/'UOB‘:VW.
Al '()'0’0’5""(. ok
o M"f'—/ GBt P-KD

|, Liaas Scwod? )
’h i
™ L’wa i .M
dobouy Tt '
- Irvemto/ & - |
e du:—u ?\roduzm’\ leod Tt

-

—

o with @ SupPieT -

v
Closor Re1OAONS

Scanned with CamScanner



Y

Sy Sigma- (g67)

ik sgma © o dégp 'c\iSQ.L'P\rrmo\,A'\ajbfs'\fwjfb&%iﬂoﬁ‘\?‘j“ dtiven
.0

appvoach and conhinuocs [M{JTOV@”V\W e C&’L@ fo

DwrS 0 Sesvite
el eminedone dogeds VTN m-oo\ud/ . i 2,
7 was developed Yoy Motosoloe Wbyt binst Foms Ohm&.

1qQ¢0s.

Qig M o)y epT L3 ondky  t . PDPMWOW AW\O\WO\ cl eafechion
Lhich 15 & measuae afy |t vandabon €n a data teb
olleeted Wlpouk Ao pOLLsS . .
of o defect b defined oy cpedfucation dimits -
er&ﬂmi\'nfj o 009\ fom bagﬁ -O@mes O"f o pyocess -
mMean Cowve ) . guwﬁamo\arw\ dw\ai}‘m%'f\m'r)

“Hre noorest cpeechicablon Limit .
i Sicqu corvgs [pom B el curve we) iﬂ_slw“‘gﬁ%
wherve one gf%ma; %deuboaf‘us a s;'mc(TQq, s"(amhw'rf%' :

demiab'dn from the neauN . |

%C the process has Siw Sigwas [, theee Gdo'ove, cuw\ Unhvee
er‘(w ts a[m%ifu‘@o\ T ST

- below B2 WVL, the d
eww? Low

Scanned with CamScanner



o
Lowey . ‘ Upg{mﬁm
& Spetificadion L!.lm‘t A
Rinut— — - ;

% ¢ A4 3 3 4 o 1 2 3 4 € 6

[ + Lf—,smfx
\, 1+26=95-45- % ,

4362 49.937

¢

g $6€ ~99.9999998°7.

Cght Cigma (6s) PRBeAl wave

Buincpes of Six Sigma —
r — T ’
i sicama Suelens i -fbcurzd on five lu)al peirnd puinedples.

: ents :
e it TMOWZ:WZWM Aot sactod  eunedlyais o
i LOLL WY L - «
i - Usiﬂcd 2 X terys i

undirstand how WO s dore. ano| o ftf’{”"h Fyg
oot caus e

of problony Cvoration)
. . ' . : !. L ..'n, ] L
aotive @ eleninading yaradion b eomfenvaly

Uﬁ) B@’r\a pYo ‘
fm?"o’vv\ﬁod e oS .
Qw Qﬂvo\vinca PQOP\Q on Cin E\‘cﬁ/ma L

W) Being £lenceble &’rh*@faowé/{,,

$it -

oS - g—uxmtfonaf A0S |

T B W W R N O s o S pr e . W - —— i —

|
b

Scanned with CamScanner



iy S, Wolhwilology, -

The <wo moen Six Sigct mca:thoolob%e} are DMATC and DMADY

_ DMAIC & odota dmiven mMethod wsed Yo ipove oxIsYEY produeks |
ov corviees for loettesy LuatoMZEY 2achcfoettom

Hae acvonym Jdov the £dve phases

-

% |
- Define
M- M2OSTT
A - Pmcduaﬂa
I- Tmprove
. - Contvo]
- DMALC e opplied
o dblf\/wna of o Service. - e
+ DMADV g o Pard:ng e @@;,icaﬂ <Fmr Cix Sigma. Pm_oco,gs U)s‘?-(."}'
1o oesion v na—dﬁgfaﬂ_. different  prowsses o produels L
mu)gnﬂumna oL Sorvie ddfbmwj, :

Scanned with CamScanner

o ©

fn e manujxywuﬂfhamw’%_a;pwqwdj




The fve phases of DMADY bte Dt - Define
., M- Measure

A - pmcd_uru
: ‘) = Dvu“caﬁi ,
© V- validabe
- DMADV ¢ e_mloﬁmqto\ when emi'-sd—c‘ma. Procms% oloﬂﬂ‘t Mmoot
ULS"\'OMW 'C;Dndl‘_‘fom .

* £35S

FS o7 Mekinsey TS Mods atocl elesiored o Walp lousiness
oL NETH anol M0 rbocmo‘amﬁnnt}\ drhow ww pel o
Omc}fam“zﬂt_t‘on i anol how € can be ﬁmpmvad .

'~ \O\ b7a Mckiﬂ@7
ks vigaleh 1 Jg{ngm‘S 0o o\ 220N

XV\.WM QLW/VWS L -

< Me \dnsf&\a
L AS Lol anallyees
(powing ok TS WU&

ton

; S
desiop 1 c\nan ed NalA oLy
Qg e )
CAvategy o St & 4
nd, Sy
Crast and il il i O e Conp

= T Ck@&l %-W\L rY\.UcllQl LS I W{Q}\/@ Q};E'CU'U"'UWQX% (N Cu

ek ey i
v Sh’chf’Q, \ Bu\\s
o g%w 5 gthA W

Scanned with CamScanner




// ' \

Gystenss |

R I
oro| manag e whan

- S-’rmlouﬁ , Aot € cw‘dg% _
Yot are M carny ev YO «P—/C’W’a“ﬁ'a
olemerds -
compamed| o o elore -
T estand, Soft aees v rarcler
B i o e e %’oumolwo‘on o{ 1 oWﬂMIZ%OH\J
an ‘ ;i
Zma mm;o, Qjmb:] o crroaks e Sus’ramaﬂ wwpg;ii\h 2

advarint o ‘

akeo v €S o Ploun olweiopa;% oy ﬂLjFi'ﬁm 40 ahieve
g % ! Ve dea‘?/b N\G\\ Suﬂ_ﬂﬁsgw

- —‘l‘. .
gu,g«&-aiﬂﬂ_d pr\)i L
(omplebe W |
‘ y

Ctvctuae - QP““NW\*S e oy fousines s divicions amal undds
axe wcd;mw and. ncledeg HxE (% infomaﬁon o who
& ate ounirioe o whom. | ‘.

Quag-r@m '~ e e procedsel MG\, popced uTes .&Er i
CDM?M u)l/\,l;()W rr@MQ,(}VQ businers o[ajl.a ot iV eh
Wow d perAton cuv e mad R . | o
- Cugdems ouve thi oY eds ok fivm thak detrerines o
bﬁinass g done and £t Should wp £ne enain focus

R |

Scanned with CamScanner



napas dureng prganizadioned ehange. |
e S 3i%m5th0Lt Rcwm's Q”V\Pcaftaﬁﬁ)\ P‘-’/"%ﬂm

gj\Lé - QSR g g Q;*?nwxéﬂ aa\r:ajotQiH% and cﬁm?o)cwe%_

@)

A°D.S G o N5 all

\Mﬂﬂd \f M oy > C,IDWJ'-FON“% £ meun |
(Te 'ﬁ'QSQrY\kS o oy ,wv\aj; m.

AN (D COrs @ @.f 'P\C\/\‘mso,\{ :[—SMUM
i SR reundond s ok %wou, W‘“‘z‘f«"—
spn ¢ wnd b Ve e o undedion

(:,r::rw%ﬂ-"’“l oo

l QE—;:)(m .
w

They an
benha o &

of G/VW‘J OYO&M p e & how Maw

L ean Mc’mu)ﬁa,utcudn%l g B
(\/\/\_/x/—\/\/\_’ | ‘
R o mnephodology vnak Bocuses 00

' wwil e
- Leer mMWﬂ@\’c\nin movﬂujgawmlm W%W

0N WWV‘%_d?gW ce P\

ndp\o_ 5 idm‘&"—d‘v\%/

N 10 \oeLoL

‘ o Thg fiott deon P.ﬂi
W) 9dedity C\qu% e o . puaa
°

' (:g
Va,l_ub@,

\

ek 4o define who cusfone?

‘ ous iNes $ @A
= g S 229 Y QA ' ‘
_\Yr?,\,ﬁl *ﬁo\ hgvb;uw“f OYOOMUXS oy SevVICE

velluas . €& D%w"c?in‘mol'o{-' P—WM '

Scanned with CamScanner



3

@) \‘MOLPW Volur Mrean [ —
M
A volur drream e e w“"f‘e‘b
PYDCLLLQ‘T‘ , LL"L’\'IQC ) :LWC(UOLO.S 2 WAV WOO
CStoneg Y wie eoly e p’ﬂdm)c 3
=t po At , ‘ :
= That s mappinc ok onkive leoo\,uﬂc How . 1o
MINY ML gm_.?g Lheo Ao W+ Cld\d--"/_ wL ., )

e Qljf"—ujdi- of o ..
\Leek € CIM‘J'%A«’» L
e dtsposeds gl

B Create Flow- -
N ‘ ‘ ) 7

Cifrccont  produer Slow 'KQGWJT@ & Lte:n:,:lwe,

k 'JCYom mdugix‘onrﬁ*o -A\/\LPPOV\?) without n n

¥ zin

avnd can be nahioved £ ﬁm%ﬁwﬂ*ﬂ’ gepnE 3/
fooY . | I

“twe WoTlA ﬂ@\ it e L e mqﬂohu_cP

- A weld 07 o7 " ]
proclueblon ML , ANVeVrdoTy @ ci7 ard Mo

hcma\lhxﬂ _

,ng Pt

w g i
The foufh fean prhclples ‘B“QEVU/\WM lbusinehs ey 9o LA
Q& pulk- bated procueton Sygtem .
> |

Scanned with CamScanner



——

5 oy s | oy Lastom wse a push gustem ) which
TfC’dJ'th CLQ WOO‘MO cﬁ‘u{).ph\% & P'B‘DCE.Q_;?SS 107 mamb—att{.,[.-

: OB _
g@m with pu .ﬂcv?ouoa% ahol Mot BN owd e,
runca muu%} eN ) iy | S R " |
and It Qeads Yo resukt LT,/Q( kn?/:‘)’wms'
X chdni-fa‘ccm amounk, of WoT R o el
' ‘ wstomeo & _
A pull 8y Aem nowever ,Pults " wpts new it @pu, O
- P BTN ’ O WD |
Yne ghnipping AepPt | |
be mnawn WX ¢ \* tnC el U P
| CRTPIN S L Ly ST
A€M ustNeAs ity =t v
- Vsing & puh S %J ol Ao overPY° :
FoduLs Drwedd .

ePure st Porfed v T— \ i
- - prufmuip £, 7
Wi 'gmc& L oo mamujo—u_ﬂjcm % . Y (S of-’rm o NZ O;FWk

B Y- S | e
Lom)i)amfofg mﬂx‘?ﬂiﬁi}f@ S\)MSMJ‘J AP tj
< (O
: : iy 3 W\—]\m_wo{j
o\ ) .
PM\D\Q ‘o ¢ ond oFED gaypnes, O

-

— Seeth e
og, Y\ert A1 s > o\ ke

_ 5%
):Wﬁ o -JC'V"Q U)M

e SRS
9ok

" Tosky v

g jj,"_‘,‘

Scanned with CamScanner



MECHANICAL En%,BOSM

NST “Fos 6N Sem

4 ¥0).
Sub - 1nclu.£‘frru'aﬂ__\::l-ﬂw M—-L&ﬁ—d

Time : 3howns
Full Maaks: 80 e e

L ' lo —1& 2
Antwen a.md %{ve Qu eatco ns Junr,\uo\mg Q.nN0O

-2 *30~=30
QLGI)—Wl\M o ideal Plark Locatcon ? E? j

) Define PERT & CPM?
© Defint Tnvernidsy ond Clasrify £3°
@ Define TQH ") . o it
© What do you mEan A eriteca ACEVIHY
(f) Wride the objecitves ob Tnapecton?
() Whatic EOQ ?
(W Whai do 4eu mean by TTTH)

° 8]
G) ClowsHﬂ the —hﬂpu oF Plant mainbenand: .
Q) \Nhat is LPP?

4-2 LGXs:go]
@ Write down the Advantaces and Umidoddon of Ucban locaton of
Plant ?
() Masmize 12%+24y - Swlpjected to Aty R0
3+ Y L1
%,y 70

Use 3rarWCﬂJ- MUWHJO’
©) Wit abouk ABC o.nol)jhih g
(d) What are the D)?jtdf:\f% and benefits of Tnven:to-ay anm)?

9
(0) Wru'te Apais notes ON 150 4000

Scanned with CamScanner



6 Explain Fators znflue_nc.fna the opality o Manwbaskune

@ Eaplain about Breakdown waintvenance?

(o]
&3 Wride the objective of plany nm{‘m,?-wme e Garors
whith adfed planid xmfm:‘

Cro’)

&Y A smald En%é’nmng Pm\}@b' CONKIATS ol i adkdntees

M“‘u‘a AB,G 0, E& £ with dunaion af &, ,6,6,4L8Y

elaij 'se,a?e,ubx‘.v’e,hd » Draw the netwoeni oh'ansraam and (alwhake
EST,LST,EFT, LAT and Floak. Find tae total Poject duaatdn?

% (10)
Q-5 What do fou maan oy Conkol chant ) Caleulate Vel & LeL oy

—

P, X and R chort of the %omwinca data Sample "zno.‘.ll‘-to 10
X < 329D, 3180,2350, 3uU?0, 308p, 3240, 3260, 3310, 3640,4 10

R2 560, 410, 200, 300,90, 6%0, 40, ULo, N0, 520 .

Wheve A - 1,342 }Alf-J.GqG;AQ:D'g-I-’J D_._ ':0‘02=L‘['qg1 )"D-?!o

Dy = C B R
(10]
©E explain avout ditferent Atacs o Implamentadn of TRM and
M Concept ? (207

R 3 What ave the dukies > functtons-and Responsibilittes of
plaxt mcuntenance JQ{JW"“M?

—X

Scanned with CamScanner



ML CHARIICAL EMN G4 . POSE , Coabl-este,
VST For &t Som,

INPUSTRIAL ENGG, AID GUALITY CONTROL
C €ode ', MET oY)

Temr: 2h
T o)) Vs 20 { fThag

N-rasser

409 Do Pine plont MW [2%10]
Ch) Wlhok ot My obsediva ol PM Wd'ﬂu?

) Dotine bperakan Restorch.

(@) Whrak & T8 M 2

@) Dodiro Inv@r\l'u“nd-.

W) Whad—z JIT  Tedhatgue 2

ch Didferente ade heluern i al cmoT non- €t ok oKy
W) Deline Hue dimg e okmoler i) PERT,

) 1alvcle drwn He ewslohore of TC O0~qo00 .

c3) cLa,u,.:)lva- *Nap Rtk n

o,md FIvE § wektong Ef\d}wﬁ‘r\a ] Mo -1l 2,

2. Nnaswor oxu.d CIX quashdng. [5%6]
() Define Protan bJ.dmr, ety kﬂ—*—d«.ruﬂ 0.ed torvhrabins
aul .

(h) Explacn g s deobums o PERT wai rapal fo ey

(0) |Ata7 ke Aswon @f{% Ao WK‘Q@P calushdn makyd |
) Doy RN—\P Qacphi'r) A thag '

®) peveribe the obfediver o] plact masalenang .
— ok (YA i e c Pl Yareg

f.;Y—) L”‘Ph'“” s A en CL\MQQH Vf‘of\#ﬁ«m_ﬂr, ;

Q) \kKhA ke deon Ha Aetlon EW?'QJUJ\U_‘:H LE quliH ,(1

,B::LL‘L\.N’ : T
Yy, o i rl‘Fl

Scanned with CamScanner

Scanned with CamScanner



2. Dastaihe M Aaokons. ﬂ’«’—ﬁowd“@ Plod Wwton. (o7

Mo Minimze 2 o= 2% +2Y [1o]
adfut- b XN 76
rN T
® Y 7/
2N 0
g frepieol b .

Cod- per 10 pisws, = Ry, (500
C - ok szif‘ta 'tnw.nlfm\t =15,

6. Dastrcloe  ditlecert hypes - rrainbenany. . [10]
1 ktlhek ane He ol e Wlecert h{ﬂm o Grbul dant ) [10]

E__,,Qpbjn &ﬂﬁxg\w Sarte
0

BeeT o0F LULK.

,,,,,
.....

Scanned with CamScanner



ﬁ ’&‘oduchgn ‘Plﬁ\:f—fﬁ 1

Contreol
——

A opreduckon  planning andl condrol orn bas many  functont
to peafovm , Seme Vefre the annivad of tow matdxals
tods -and otvans While the neuw mabendal wnderdpes proceiing .

“The vanious functoms ae ay follows.
— Foretosting

[ i [ oo e
La?udm desgio

. 5 Peouss plann 5 Rou:hm‘"
—— mm : '"3
1l Matentad Condrol
— Too\ Conkwo]
—> Loadin

e bl e o

Plﬁnnina
Phase

Prose | —— 'Di»pod:duh%,

Phose [ 7




-

@ Heptomee @ fomate
b NNV

o« TThik lh"v,(_'uu maket e & the At teon thatl whalt },,,',',‘_,Ww,\
£n pall tuil shappen an {utune: {id
(47 .\eh'l(t‘(“l h' [ Nln.f% AaAc e 1 I
Aikne oude )

3 “.' x.\ 3\‘\.xlll 1.|A ‘l\t't,"“\(“
|
W L I‘fl"dlc"

mocled , C17¢ K colowws

“* evards ¢ v

w 5 vt

-4 I8 l&‘{{((l (.(‘.‘l'l\’l'-“\ll"\l\\."
when paltteet) |

N s maceesful \’nhr
{can:J \,am{ & 1hu

U
e }{ (s )\(‘ \(u‘w.}b\i .\(l'&‘l\l(.

an .l(lu-‘hll\ mitiwol .

® Sales Fore Eskcmale -
hamd Upon 40 pru’uu'pu .
aduet Enow et abouk

tHhat e P4 Kok
e futovve sk

— Th 1«'(‘101144&1 ¢

Lo tondoet with the M

1yends.
o M'\,fcil-mj Aalesmans makt Aecles ekt €8 @ﬁ-ﬂ,\u'w’ fe ariobues
ard wubmit with the Didkvict ralyy Monospry who analuyreh vt
modifces <t & aonds Hae Same 1o Factony ey Moanoder .

s technigque € wefd when an uo‘wma e ”Wf\ﬂa“ﬁnu“wf .
ko 293 &p p'a-oolu.d & theve evie a.,(gw ,Qm%g, e wukonuens

© Tend Ling LeUOLE 5 —

- Trend Line techrugue & omplo where
there & an ab!
Ky Lrevia B a i
- This teehngue & more veliable than th T cilionadke.
-— m . e > .
| < Ledfwucv,u Lanvolve s Plotttng  drdooic daka O c’l‘q%‘am
é. bvh»un artemdy  onditat o ey 1ons opmbe/mhl, o Y- ants

%‘_ on X~ 5 ; &\

= This ledhnigue ¢ mowe attunate ‘
e a8 1L m
dada ano‘ POWW/\ SO:(M*»'QQ( Va.u‘d,,“,l;KeA Wo-@ a J?_Mna,g_




I MQ‘“)OC‘S_ f‘{;‘ ‘ ‘oug' ca k‘u

i \ o« dusdo et data as
P\g. 2 rOJg'('(‘(\£|~')p & a “{.h“"‘v(‘» '“,(11 wules Y ‘“ ‘1(‘/0 %

‘ ' ! : Sed fcAtve

,h\rut to Mmake l‘,\\.(p“”“’ C\{(‘nmh"‘- {\,,,d (M@ [)10(

e deaeetion &y Aedevr ¢

_Q.(plula:,

how \o all
'u{){‘nmﬂ% peaee

ﬂ,\ﬁ' (/]

4

detennmud u‘u‘{
ocok @

\

<2 Ruamey A e -&p,cm\{t‘na

\w(\:{t\)(fﬁ o9 ["dn ,go‘ (\odn'(:‘[»a,lct?‘

“(‘ ({Q{_(‘tllvll'\y\r

fonpen iy for o

&g 4 0me . ]
-}'ﬂu\, LS {lJ(‘i((\Uvj Uuwu‘ on 1he (rmjmioc?. o{mjna.rd fc"v .'ll«\i c(}ccc £
and Atrvfed 09(0«0«‘4.
Qo] 4

éFOﬂQ(‘M{‘(\X‘] P]a'js a C'LLLU‘(‘UQ ole £n W dﬂVQwPN'M OF PlaM

futune.
¥ [ovocamtc meand et makcon &F ﬁj,p@ ‘ cwanh‘ta .4 ‘V*A”‘J a;? {futume
wovk c-c] Sales et
Rucpose_of Raly Forerastg :-
- 9t deteanunes the volwme 550 preodue
_ o Boams baws oz produttee budopt
- 91 suggests e vied fov plant  eapeunden .
~ 9t omphatees te need {ow pocuet seseavch davelpp;rv;e;/\t 4

Um & {M P’DDC.‘LJJJ.(W) akte

Forecagting Teehniguet s
&) FO’OQCu}yQI‘nCJ b«a past a/\/eﬂaﬁ&ﬂ

@ Héskorue eskcmake
D Lales Yowce rtemate 0 Fo'mcowtcng Lrom plat
penrtod] 'y Salth

© Taend Une techoruopt
@ Masket Mvﬂé/ 4’ Fmeeo.%t‘nﬁ b«a Moving owaan
@ Daetple Mettod Q) ':volwelcm&tmj by wet'a&.i‘g,a{)
® . oving averaap),o\

Juda!ftmm} Teahmioped . @ forecarting ooy Qwomn{z‘a.[z

(4) Psor k"mMCK : Arwoth aney” I
™) Conrolbcon Anedeyses

|



A 1
. /i | Y ? NWowevers 4 G Lime = Congewrnsy
] ,Ol)q 4 c,'.." :
= : e dnvolves don wokhovrakical
c; eocaly 4 s Col eended corye, 1 aLg eungg 1A
0‘ Pl Y . :
‘1 + 1 A ”\-Fu\l{e Po‘»u_lail‘oﬂ L‘)’f (uojaall‘dﬁ&/‘
T+ « g Emiadh  cudbomerys oo that the

| s deed An'en cB«? an  ndmekuel

200] 1002 03 Ol' 0 X006 Ik omesy Conmnol  \an £ o

Tine (\/(’wﬂ) s KLP precod akole Q/K(gi o0 {L,\a,ﬂ
e |

MOW,KQ{; Xunv @‘) Q@Qaﬁdﬂ T%NWAL 2 ran

s wc‘h"‘w v erdy op pPhtactkion When a toncdsh HATE T
New povdutt n e masket ond B4 Prlerested to a,w'mau% :
£ Aades {O'wccw{' L Fov a view produtk, (\M“qa'u"a o Nabboe
o5 past daka 1030\!6611'“3 Rekes il e oo\ .

@)

i technunue way e VP’btJ nfommaf ,uc Wz the W’L Coae
to ;(w out thw pow.yu\,c‘azf cus o s 8 ovdey to etak %M‘)
Y oakent of tine waddwt 03 it Moy L€ 2 peppernatcay concliiets
&vnud um/\j Apeciod modwmaictal tools | |

the now produck e 3ﬁ¢wM v a relatve Qmall

a , masshek reowkeon) & rLO'tC\(Lg{ Mo\ totel

Lrwm Daal  pedks

-~ G onen
Crid ek Lruad aa@

Aoles, O P WJMM

@ Delphi Mebhod & ~
: Pl . . | ) -
> A panuafen«fefﬁs LS Srdrodlieero zvxiemoaﬂ.&a(\o«&amw ‘
Wt'mnam‘u in whaeth) -the rw,c«\oor\M,tOW L o) Nevtie N ve
tned €O modmm noxA questronnaru’e
‘7/\08 set of Lnformalton avaclade to Some eapestts and ot
oihoms - fo wed thus passed on 10 othes | enakling all e the
[ enponte 1o bave owess Y0 au tie imgowmwl‘m b {owq’xox"‘fh(j




mathod soldts and collates Opinion freom @xry.«:{s to amdug

& e lo‘aw h““’iO!
d

. ‘H(

at a delable
;u.ffq-( © Hedt % ’W?J(T)(:lij C‘p\'m‘cﬂ
> Delphe mctlu‘(" has ey to %ooc‘ auuf)ailag(—\d‘« Shhoot &
team fovecarts.

-2 Thig rettwd 3 appucakle O {fovecarks db@wqumwaf(
& new produds Aedes

contensSus . Thux h‘chtu‘qu( eL{nu‘natk‘

W) , Al
Tudgemendad Techniys 1— g Rutaiwr
& wholesaler
~ Opnions G:f covutonar s Suetetonandes —eloteel by bw-ao/ué
the pudmtmaa/(oew to a&wwdoawwpwgcw
ond to the cwstomens wlw have ola purthaied the praodeek .‘
The [mﬂmmaﬂan thws gewdared can be very wuful tn esbimods

PMM PW A I'ts wamw C’QJ’WQAAO, 2{\@ 2!

(_L(j) :th\bn\b(\n%;iecv{qg =

e Mu‘llama wacks  whuth are more o 438
a paot of tie m%mgwm.mw? WWWM
L"‘{'OWM ok Mu‘"mn it e VY\a_nAa "
pants to make,

— 1 forecort etmare & vieeoled| ,M,,A o0
A too| wequuivenwemts e,

e g oy Vot by ,\,
This metod & 'w.u{( Whene the objeckive Fo Boverask or
. e Lo
predsck e Redes Fov e nent sales pom'aa!_




- L
| 2 -
3 9
4 2
© 3
6 8

Dramplei= Pood nyp Calys

Jt6+q4Etote

o Forwecasted gales fow pestoc] mo. T =

7
(@) Forecosfong +rom fast perttod ¢ Sales !~ +
CIT U0 S . S S
« Foruat
?cru‘ocl m0. Annua] Ralys  Foveast Salen e M ——
1 . - +1
2 Y 5 9
3 ¢ 4 “
Y e 4 +A
> 4 1 + 3

‘JWWWZ' coveparind by ok
07

~ Thes metud & tha combinattm

b % 3/:0‘0 T Ok peﬁbw Sales.

— Tha fovecase eibesr fluanied by ool daia o o
2y Solewy oefteck twe figere b the premous '

i | 5
195% Sy %mmd
et
ot =
1468 T
. y [
zo.‘-
1469 il i
¥ ir""llg ;’%q‘z;—_j

1aqao




Mo

!; - The O&le?h shows that the efect g@-{lw moung| aversage. & Ay
| Avooth the sate pattenn ond 115 {l«\ww?rna fo d(w-ﬂuzo
in WU‘%iWA trends |
= The we &F slmple moving  avertae & an adﬁq/uaw ml’“wd)
5‘)0 fo"\e towtc‘nﬁ ,pwvfdnol wodey e gc,,pje,); 1o e thery
&M(maj vaquatam Aoy mamluwl acod an f@?hfl{"((:tﬂtldh !:(anm
(7

Ne
(gg\ A0ty Ug;‘l’)

G<) }ggl‘( ;LL*.Q\A/[\\,\"I‘O\V_I.'% 7f\\,'(774 ‘,_‘((0&(“ S\E’t t‘\"’f p

- A war &? mova‘m} azvenowap mztlwof allow s o ww?gws
g it e A

{0 be P\waf on eadn eloment, [)rLvaollv\g ; :
el ee' copals bre . whoeds e Lemple mow\a/
oWV ClpV 0 Qa(uaj ofeds o eaeh OOMFO'MM af—we o :d/
awo,r::%z z:bx beuse .
Ex amply - Guppose thai in & foun -
y Y ona LY, twe
’fowm W dﬂfu'v'a—oty\;:g W\ﬂ oéooﬂfwy\ih QC'&E) oY 4 1 eee

/30770
s of Joun meontis 097

AD
e oxspuntons ot P
Month - €

94 ,
Mot Monthn-2 Wit~ 2 MO vdy
a a0 - Ao ay” 9
100
2 The -fomu,,v{- -fmfwomih‘; WwJKP be
Fe o= o.Mo(as)+ 0.30(105 ) + © mcqo)+o.4ocwo)
= Q¢ .
QAppose wales fov month § oot W@Q oiit- 40 bo Mo

_ p-yoatodt 0.20(4¢) 1 0.0 (105 ) 401081 0)

= 402+ &

v




- " s sl —

lu’ ey

vy L(SH@\ mov;,\a “W@"C“’aﬁ ethod has a olfente aplvar\iruy.
i wt (L also

y able to vany 44 @ flect s Of past data s ¥
ca “'Cl\r\taobl CLF ) ewuvv\bpu(na) e toted MJA

; M"'\_'-(l \Oa E-)\\*mv\ﬂn\ (u—(( Cn\ootl/\f,y':\ :,

.. |
% _T‘ng Madn A}.S’Ldv‘lmmyzg (Q{j 4t Muvl‘ﬂa O.N(?(D(waQ

mgk»wol ane — '

T T Lenc 'tu\\ ¢ aletdakevn fvva\WDf

ad e '\“‘1 1o kuf cvkaw\}.w\t'e,g (9? Q/u.‘skomdﬂj( Aate, ) I

3 Jak bt e nommal moving oven Mei'wo{ TREES
equal wed . e ‘,,)Q te Actpontted jcaa;mz/s wreef

p i cuyz @{ e data swhich Srerreail withthe uwmbed |

tﬁ{ pe(u‘oolku,uo{ QQ/ J
At
= A ef Hhese d»*saalvaw\iwyz/s e OVICOME b?@y\z enpo
Bnvootia buhm*cvﬂ.
— Ugtng thuas teonrwgue N

premiows bovecest figere 8% KDL |
Aeales fc.‘cywxa. The tec Nl works loa rvwalfg’txmjw 0\4

eonenath o AL m&wx p@ o W&&t%uw,.
Moo Fomocott = of thﬁ{ W) +C(fo®(o\ouom@

o = Wo-tbu'w»& constew .

wsla oy 0 eroen e
L L R

#W:’ Fovecast tak for § Pmﬂw\sm
AL'H,LM ' " ' " = 99 ( )2
Conceonk Aalas fow i PW“’\ _d (22) 1)y

k20|
=) 5.9




21l o
Y A c_o.f s ‘\Qdu-u},vu_ [’é’bWu:[s e ,fory ZFUVE to .
Veunk actuad evenk, sbat at e Band wmae wetar

wnsgund of stk

> 1h |
@ amount Wy whidh e WW fove cusk qag,()()“’\}’ . 0'{ b ot
W e dompé

Lalgs & e / WM
, Voy thae extevk 40 ¢ x Mg Su C'/f‘ b ,quchﬂ"’g

praesmiouns  hovrecask s U.ULOnW',.\Q_‘,' b((}
)
ULD ¢ o osen (v e (et 0{“"1

wnkam\ © J(
) ' )
=7 The séee of showd e C‘a’le&'u
o Beleh A& G wm'maﬂt—(

)Z,ta\aiu‘h& 0% mu‘abiu‘hk @g
polto &3  /

ekt

'_{Y?JJVV\

2

Wo’om\se& Conptew o« = e

(ROu’n'nﬂ s
AANAAA
— Routing meany Olaq,n‘rvu'na,h‘on c\'e Hwe aouke o e —{-’otlow.@? b‘a

ath  pant [component \oe.‘\rw(\ hw\@omd bom topuk U7
raw makeryced  indo denal preockuet

e plankt. 31 Agkanadn, 29

~ Routtr \a‘]}" down e fow c\o? wodW
b il we done

What Wosl & 40 e dont o LNETL K how )

£ Rou{fv\ﬂ clocides e ‘;a{h B oL @2 oPean:m; top be PO‘)QO’)‘M{
on thyg ; anotmes e $From
job €n,om one. magnine ko W
Maw wmokeste 4o Al $oisiaed \”“’W' V\"Lk

— The purePose & to st Yh opltruun RRQpens e (yg
eporvartuns .- Routen ¢ aeloted &0 comederadivne &g \cw(cmk
two,‘a’% w‘twg 0—@ fr)'PftOUbVVS ‘anw‘*ﬁg&maﬁt’)’fcﬂy

handLing




Wney
~ Cont onoy
'\W\ (\\\‘.("\A\ s \‘v\({u\.h\t‘-c\ ‘{Om. Vo) rvesent Owvu
0L (‘auxp (‘5‘ A ‘ \
\'} \‘C‘O( ‘\\c 0
)

) V)m‘\uct" g pe cQJ Layeut |
< . -
Wedpmienk: ¢ Naed as, PO()L Vare ﬁxlo\bw'\lf- ¢

e \ '
\"\‘Ll( b(d{ 10 be (-)f )-SO'M\-\CC" on dhe. C,,MFO'\M\* 4

R .
% 0
(Qo wiin

\)G lo W' —~

(:?c"‘l‘l'cr\g

3 P‘lLWCCC"\(-“} e. (‘0\\&0&&3 Dvg) ){l:(\\ ({CC\:S(‘QY\S fa X\ n\g‘,d(‘omoe

1 A ) ) e o A
() Maye & E'nm\l eclelony 0

TN ~. ~ \ \ P

» S\and
Male &bw.d deeegon dtz‘wnr‘.s tpon) e wodlt loadl N “’\9&{;

\ e SY €.
avialabildy ™ of oopedpment & peasomel te maﬂt'@ctt ol
Cc\v»\\)o.\c.as ano\ 4o Q((\V'\Ul\'\& CL@,QC"C(\CLLCOQ withn Mot K
A cum\)ov\cvv\s with N Ane plan £Aself

)

\.':.\‘RI.N ‘\)L‘lt\")\‘(Li(\‘ -
o AAANANN,

Qe ot
A{{Ub preop ey anaué,wg @.F Ane \)xwohu)c‘ e qua X o

0&'7 ma\eofc\,Q}. 'wzavLLh QC" & deke mwmo‘ &-\kﬂ Ll M‘keo-i\an

e Pru?arw;,o’
\ — A pod Lt 4 a il G?nnaf\etnf
| namu{ ue \7(‘/‘& ’Wt A .,\wﬂ\
O’f W\a\,em‘ai o v ekt .
B of Mareria]

adg i PrigPame | Showt
mcul,efb\‘a) ’sveu—gtcakc ¢

g Ginighed
Draving o renk
Name

%’ﬁ. e port| M0 Tuane [Spenificdia

—




tf\)gv .I(""”h.\' o = ‘/
(I;|) r&“{ e, . ‘ j - p
¢ Sl ¢ . . 3
NI c e e Mep &f rewtdng P* e
the dercanidvaton (D{ Op ey diov i, nuvu"u# toqethey wiih

ey K((V\nnt 4r manufnchm(’ f e P"rdul-\',

- \*
The wouwdeng dq ticen @glavlisvey te epayade A ,\y,pﬂﬂﬂa
'{(\“ Preotestona e Pree Auek g Ligts ey In e s 8 eqpr N4 £

on newte Q(H}\ o b“.””h-‘,ﬂ Aheelk

. Tout heek
Name l‘ *hro‘/(on\\,““h\l“ Ondary 1o '
(‘om‘)tvm\l "o Cpanif ttatrerd
Drg - me Matesiel -,

(.("lof__ _A Mo w amt -

Low [Pept| Opent] oyt [ SPOTITITT___—_ TWarieiyes { e ds
~ | e it [Toole,3 98 i “P |'viciss[Ghad TR
\
L T W

0 \ oA
t\ Lf{ St2e Detearinakten) o __
W NNV NN AAN °

r-n\l. FOWV‘(*\ MQ? d to g keranain L Al lot $2e o e Nurnkcay
ﬂ‘g COM.‘)ov\u\h to ve mw.nbtu)cun@' Lo ove Lok by batch

— 9n tart oe oy oreeley freom o Pmtu\m Custovnwrs | -t(‘:
e,ovund 10 o nmundoey within A07 § A 0ods

-

'?La,wwmﬂ\-

- The autadd WP

control ehank -
The Cases for poLts ouioté conkn) @a-Lonuts ene en(oimcb{

comredt oA, | 4

i each oatth an be 1emdnol on thae




L()O'ollfr)‘u ,V‘na(lr\f'y\(larn\} & 30/\.00\1&92/5 mad oAAro

to Mirdnag ¢ ac wu‘)

IO Ill“f\‘lA\lC N

A
v ) «

} -
"ECLES (wae ""%’ﬁ:‘»bn(l\('q A
y i

(7]

O -0 v g

= 9n o0vden o carciyy out Poutidne 04 P\M‘V“’D{ Voo Ul

fonms s proceclwset vl ¢ @ eavu‘“mc{ which {t“"“%\
VeSS oon ﬂ\{)ob matcrn Sor e PWf%OW ) e ot
Ovones UJLQQ& Q.j -7 Py At been 'y :

ner 1100l ot & e

- Vardows \,ka

I nyp e ettv Ak, Move
4tk exc.

Ady f9‘??oud:t v~ |
() Effedive wktlizakte) o vou LodoREY
(1) Redukon vm\mmocj;
Gﬂ)&»@uhd p:w»?wW

) Rreoducieir] & T e
&) Preoviced jowz for Tpadivy & 7 ™

/ SRR TR "
- Qchoo\uh'na 2 e Pl’towl/\ &P artrwnafw)&:c)nho\hwj&

M&wmmm &N A prodwtion preotidd

g %DW ‘

op'h‘rw‘u’
ba. ™ Nd pqu(.

o Colpduld & uu_o\ 10 olcate Plank & mc«u\i’nwt(

souer s )  Plan human A segowrl s, plan  prwdudte)

prowhly & Puartnedt makvainls.



V

~ Seheduls
n :
e otk il oredens and mathing ¢e 4t
"-U)led will bhe tokwn upon w M mathint &

n whd'c
h d,QPm@‘ ek m() e oPQqa,th .
Machone

ORDER,

De port et x

(eperater

-

The funclomendal objective of sevechuling & to oreandd
e www)gwumr\% apxonties qeuhn AW i
8P produtt & | inimized & e gpocd ¥ prx.

dQJL\VGﬂrQs)\ o) o\ulda.)b?/(

&N e S S
the follgwwne  fatods afeet prcoduteire sonpduding R aTe
CDW“AL bﬁfoqﬁ W@M\,L'S/\mv\o& twe W\HM,U)A plan.
o R IR, < e
o Cummgm \S dQMGf\J A %OCK (ygf(wu%\'mp% %oo\ﬂ "H"Jd/\L
; Lo,
A - CuM-oNWS O{LQJ\/U?LG/ Q'W;‘mqwrwwl ‘o Y03 %" HNS‘MLOQ
Aates grods o™ o arerated
- SrodK Og camo{x alme: 3- Pr\/ailaﬁo"u*‘a 5’30 WPW/‘;&)
5 | 3lead w\a)f,{mb‘x ) "W'\wwe
% mam{)wﬁuﬂw\‘& facilidiex



u )fl‘:/\\aﬁio\(( ?S( \’U(‘\LLL}\([ o

Y \aurnine
~> The ™ aften ‘utvo\uc\(cﬂ aovdule s A Pf‘of’\ut;\?.io L rj
™ o ne
100\ Ahat defnes how wuee o c‘*{" Qa ("wduum
manuwataaed at Al ffemenk: pmuocﬂ. . d‘e
i oule cmps) % the Pan
Master Produetton S

ks
: With P oot
Procdluction P\cu\n'\vw@ Lok ouAlines w x ‘;ww
Yo be manulyadure y &0 whith Apansttc]

needd

ObJQ ctdv @

forc aufting pecessealy drom
amm. M)Vfé
{2 mMrchumVﬂ 'Ueﬁvu”“é"w\ﬂ-

— Ot PMWO\LS the qeﬁv,u"maQ) dara ~@my caleedets -t},«\_a_bag:\;[()a

B&Jp waﬂ%w?wwﬂxagem maclading

be Mph\@o‘ wiith ‘)rcD\oaJOlQ e -eonfoen d.z,@mt@ aka ,
Al v akten hx ovder hag been \P\MJZDR an e

Mas s

vk i ol

VI EEE urvuf;\e &eaﬂxa to wnolastand

2A- 9t can be tapt N nd o e, Cosrnt ) |
2 - 9% nvolves Row cosk Md“p maufv\e, &mwm\uﬁ |

oo Smmm——  awen oana L



———ﬁ

ted skl
1- 9% con mou‘n{cu‘v\uP by von - teohnt

't

: 0 oM Co-paY

5. A Catadn Poatontae GQ{OM‘”Q i Ua (6
Cany Lo auoca{co? (w vk

N Peu‘ot‘h 1 | Vﬂ‘fﬂ,ﬂ
T

19‘““\’“ 4 &) | s 3y
Seclog Yeeagf ) o <b
Quav(h«k

| 3¢ 48

3Y 20 J

~ 3t provrdyg 0
~ 2t deshot

ovenall pickwy e
<3fv€, ook, eol Ivv(mrm atdn




« £
pispatchin
3 i iy, ~ance
I%patchiy, L gAREY
cul \(‘M

o s 1f )
W 7 owkine {‘j, s ’ S A
- Al e epeve aetcy
‘J’(l(. 'mLLL. .0‘"‘

o
RN mot[\
0N Ay
Ot dhe o leart @( avde
. 0y

oteovdin d
¢ to t
Qt\,\,l)o((‘.ca) ‘( 1"\(' NﬁhncoY '[(.h\"', ® (“(V((gy\
8 iy Y@ ¢ !
')‘ )
oute cheots & Roadtng Nw(,\,&u,

Dt
~-he -
(Ui{:‘fxd( 8l ﬁlt\({fol\. 0‘)(((‘(({0'5 P‘(\V\YH‘V\ ¥
4 S
eltthg 4ine  woel] g&arﬁea( .'Diﬂ,‘xﬂchiv% e
i(vx")\e,MQr\M’ > ¢ £

>Sot i
ot 16 the p\r\ca%(‘ca) V\(u\nchV\aA avesy 9? a ol
wo%’W") thrto e 7
«/\'ouﬂ)‘a

10 the Opdwcd,t'vxaa 4’@'(131 [ &
ordor s & ingAuuteens T ace / )
Aﬁ_,\, QLUPQo{ P\M\ opwt\/\' Ce&éer & SQW

il P\Mﬂ{nca X

plars v e pu‘parzhd

VaZ] whhom -uz\zjob et be dore

e, i, A \M& poivt "ﬁga

et Qi
e

S Drspectch Won deberrmines

olinat@s P'wdu,vt‘—'
et vo W ory Cveakes oL

betwes Pro
5 A dispaicheds i e o with the P’”OM‘V{\% capak T e
?Qaﬂh quw'pma,wt. g e U)W py}wn alawot)s \LMPA -
an eziﬂ over the pwcjrw% &? ovehes whith move ob"'f\v?ﬂe/dr
oukes.
!
ﬁ



