B.E.
Sixth Semester Examination, May-2009

Industrial Engineering (ME-312-E)

Note @ Altempt any five guestions.

). 1. (a) Deseribe the importance of method study and discuss the following tools used for the purpose :
{iy Operation Process Chart

(i} Flow Process Chart

Ans. Method Study : The main purpose of method study is to eliminate the unnecessary operations and
tu achieve the best method of performing the operation.

According to British Standards Institutions : "Method study is the systematic recording and critical
waaniming of existing and proposed ways of doing work as a means of developing and applyving easier and more
ellective methods and reducing cost.”

Importance of Method Study : Method study is used to simplify the way to accomplish a work to improve
the method of production and so reducing the cost of proeduction. This aim is achieved by :
i Bener utihisation of manpower and other resources,
(n)  Elimination ol unnecessary work,
im)  Reducing unnecessary fatigue,
(vl Llentitving bottlenecks and reducing them,
(vl Improving process and procedure, layouts, methods of material handling and work conditions,
tvil Determining the best sequence ol doing work.,
ivith Minimising back trocking.
ivii) Reducing the manufacturing costs through reducing eycle time of operations.
Tonoks Used for Method Study :
(i} Opcration process chart.
(nl Flow process chart
Operation Process Chart = 1t shows the major activities and entry points of material are recorded to have
a eraphic view of operation and inspection involved in the particular process. As it shows only the major
actavitics only. not she minor activities involved in the process wo i is also called the outline process chart. It
sloms the step by step sequence of operation of a product. Activities like transport, delays and storages are

ol included in this chart. It does not say anything aboeut the person whao is doing the work and time when it is
puertorined.

Let us comsider atask of manufacturing a spur gear, which begins with the raw material lying in the stores
and emds at the delivery of the finished preduct to the store through the process of blanking, turning, milling

and of heat treatment with two times inspection. The operation process chart for this task which tells outline of
the processes and their sequence will be.
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Omly two types of symbols are used in this type of chartie, O & D which represents the operation
amd mspection process,

Flow Process Chart : [1is the amplification of operation process chart in which operation, storage, delays
amd transporation are represented. It shows the flow of work of a product, on any part of it by recording it by
sppropriate symbals, :

I'his charts may be of three types

{n) Material Type : Which shows the events that occur to the materials,

() Man Type : Activities performed by man.

{cy Equipment Type : How equipment 15 used (maching type ).

Five ssmbals for aperation, inspection. transporaiion delay and storage are used in making this chart,

[ e svnshals are placed one below another as per the occurrence of the activities a~d are joined by vertical line.
e Nowy process chart is uselol wo

i1y Fixup the sequence of activities,

(i} Reduce cvele time by combining or eliminating activities.

tain) Reduee the distance travelled.

tiv) Avoid unnecessary waiting time (Dalay).

Flow Process Chart @ Let us take an example of inspeetion of component.
Taks : Inspection of Compaonent,
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May Type
Chart begins : Man in inspection deptt.
Chart ends : Man in inspection deptt.

| —> To poods receiving

o Locate component

o Pick out component

(]

C——> To inspection deptt.

o Set the component to bench

| WVisual inspection

Measure & record length

Put inspection seal

3 To stores

Material Type
Material in goods receiving

Matenal in stores.

Await arrival of man

1 To inspection deptt.

Set on the bench

l Inspection

Measure dimension
Stamped
2 To store

Stored

Enter in stock

4 Return to inspection deptt.
Summary
0 = O O=>0 DV

Freguency 6 4 1 3 2 l 1 1

). 1.{b) What do vou understand by the term normal time of an operation? How can it be determined?
What differentiates normal time from standard time for operation?

Ans. Normal Time of an Operation : Time study is the most widely used technigue of work measurement,
[t is the technigue of measurement to establish time for a qualified worker to carry out a specified condition and
al the detined level of performance.

To calculate the time of a definite task we have to observe time with the help of stop watch when some one
{worker) is performing that tasl. So, this time will be the observed time for that task for a particular worker. But
we want to calculate the normal time of that task which should be general time. As the efficiency of doing job/
task may be different for different worker. So, this observed time may not be the normal time. We can say the
normal time to that time which will be required to perform a task by a person of normal efficiency i.e., 100"%
raking,

So. i we know the performance rating of the person which under the study or watch we can calculate the

/

Svmbel
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pormal time of that task by multiplying the observed time by the performance rating.

. Ohserved Time = Rating
Nl s e SR Rl

100
S0, normal time is time which would had been taken had the work done at the standard rate of workimg 1.e.,
|00, withour any relaxation allowance being taken.

Difference Berween Standard Time & Normal Time : Normal time is the time in which a normal worker
with rating factor 100 will do the job, But in actual practice. A worker doing some job will tired after some time
of deng work se he has to take rest which will loss some time so this time may also be included in normal time
called fatizue allowance or relaxation allowance. A long with this fatigue allowance some contingency allow-
ance also need for some unpredictable work done by worker (like drinking water, disturbance by others etc.)

So, in actual practice along with the given task this contingency work will occur simultaneously but there
prediction and time caleulation is not possible so some approximate time allowance is added to the basic time
{Mermal time ¢ fatizue allowance ). Which will be the actual time to complete the task this time is called the
standard lime.

Observed time Rating Zﬂmf Iu_l'in Contingency
(0T factor T allowance

dA AN

e Normal time —— 3|
ke Basic time
ke Standard Time 3

—

W

Constirution of Standard Timie
(0. 2. {a) How is the productivity measured? What are the factors affecting productivity? How can this be
improved?
Ans. Productivity ; Productivity is the measure of how well the resources are brought together in an
organisation and utilised for accomplishing a set of objectives.

Forexample in a manufacturing units the resources are man power, machines, capital, raw material erc, and
the objective will be to produce more & more units of product with a standard guality. So, how well the
resources i.e.. manpower plant & machinery, raw material, capital ete. are used may be measured by measuring
the output of the organisation for particular sets of resources or by measuring that how less resources are used
tis produce a particular cutput i.e., we can say that numerically the productivity of a systen i.c., the rate of
output to input.

e

Manpower

Pl \ Cutput

Plant & machinery - Hystem — plliuduréltmn
id of product

Raw niaterial EEL‘.""....'...

Ohutput
Input
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A here mney be so many inputs in that case either we calculate the productivity in relation to one of the
mput considering all other inputs as zero which is called partial measurzment of productivity. OR we can use
the som ol all inputs as denommator in productivity measurement,

Ouput

Total productivity = —+—
K 4 Total Input

| = Citput
Productivity of man power = — et DI e,

Input Manpower

Factors Affecting Productivity : There are so many factors which may affect the productivity which are
i Lissalicd it o categories

11 Controllable (hvernal factors)

iy Mon-vontrollable { External factors)

(i) Controllable Factors are those factors which can be centrolled by the organisation as these factors are
hecanse of organisation iself.

I'is mav be because of

i1 Product (i1} Plant & Equipment
ind Technology {iv) Materials

() Human factor {vi) Work method
ivitd Management {viit) Financial factor.

(ii) Mon-Controltable Factors are those factors which cannot be controlled by the organisation as these
factors are because of external sources like

1) Natural resources (i1} Weather condition
fitih Crovernmaent palicy (iv} Infrastructure.

As an organisation cannot change the government policy or the weather conditions ete, to these factors
ey nit be avoided. Hence, these are called non-controllable factors.

Ways to lmprove Produoctivity : The ways which can increase the productivity are :

[t}
(i}
iy
(v}
(v}
{vi)
{vit)
{viii)
()
(%)
{x1)
{xit}
i)

Mannual labour be replaced by machines,
Use of amtomation and reliable machines.
Waork force should be motivated.

Betier planning and coordination,

Use of management information system.
Retier scheduling and material flow.
Avoiding bottlenecks in line balancing.
Betier work method.

On job traming of workers,

Better lighting and better ventilation,

Use of quality improvement program like, quality circle, total quality management Kaizen, 1.1.T. 55.
Use of Good Pay Structure & Incentive Schemes,
Use of newer technology,

downloaded from http://studentsuvidha.in/



http://studentsuvidha.in/forum

{xiv) Making safe work place.
(sv)  Better political stability,
roviy Globalization and open market economy,

(). 2. {(b) What is Job Evaluation? What are the objectives of job evaluation ? Explain in detail job
evahuation procedure.

Ans. Job Evaluation : Job evaluation is a process to determine in a systematic manner and analytically the
worth of each job in the orzanisation based upon the set of carefully selected factors such as skill, effort and
responsibility demanded by the job and translating these worth of jobs into monetary terms (i.e., pay and
Wi |

(Ibjectives of Job Evaluation : The main objectives of job evaluation are as follows :

(i} To establish a sound wage and salary system by determining the worth of each job in relation to
various factors like skill required, effort and responsibility involved.

(it To establish the general wage level, which would be comparable with factories nearby i.e., The
eliminate wage inequalities,

tiit  To formulate an appropriate and uniform wage structure.

tive It provides basis for ranking different jobs.

vl To clearly define the line of authority and responsibility.

ivi) To provide a sound base for recruitmen, selection, promotion and transfer of employees.
iviih  To wdentify training needs of the employees so as to prepare them for future positions.
{viit) A sound base for individual performance measurement.

() Topromote a good employee-employer relations,

Procedure for Job Evaluation ; The steps involved in job evaluation are as follows ;

-]

Job Analysis

o

lob Description
Job Specification

Job Classification

|

Wage Determination

[ [

oz

Evaluate Perfonmance

{a) Job Analysis : lob analysis is the process of determining the facts relating to the jobs. It involves a
svatematic examination of the job to find out.

/

downloaded from http://studentsuvidha.in/



http://studentsuvidha.in/forum

iy MNature of task performed by workers,

iy Purpose or ohjective of the task.

il Working conditions under which the tasks are carried out,

tivk  Responsibility, skill required to perform task.

iv) Relationship between various jobs done in the department/organisation,

(b} Job Deseription : Job description follows the job analysis. It describe clearly the requirements of job
like duties. responsibilities. working conditions and other required facts.

{c) Job Specification : Job specifications are prepared from the data collection during the job-analysis. It
is the statement of qualities and capabilities that an employee must possess to perform the job satisfactorily
(like education, experience, physical effort, responsibility of other work, material, machine and equipment etc.
present in the job and difficulty present in).

Job description and the job specification both forms the bases for job evaluation and therefore it is
cuzentinl 1o make it sure that the facts are presented correctly,

(d} Job Classification : After job description and job specification which are base of job cvaluation. Job
classification is done in which we determine the relative worth of jobs. So, this is very important step of job
evaluanon for which there are four accepted systems of evaluation called job evaluation system :

(i) Ramnking Method : In which a committee is formed which ranks the different job according to their
ImpOrtance

(i) Job Classification System : In which the jobs are allocated to grades which are predefined. The grade
differences are defined in terms of differences in the level of duties responsibilities and requirements of special
shills

(iii} Factor Comparison Method : This is a quantitative approach, in which five key factor scales are used
for analysis and evaluating jobs, These factors arc ;

iy Skill,

(iy  Mental effort,

(it} Physical effort

[ivh Responsibility

(v} Working condition,

(iv) Point Method : It is a detailed quantitative technique, in which each job is broken into different
component factors. For each factor a point or weight is assigned as per its relative importance. And sum of all
these point in job weightage,

{¢) Wage Determination : Compare the job classification value with predetermined job and arrive at
suifable wage structure.

(1) Evaluate Performance : And finally evaluate performance on the bases of job description and specifi-
Lalion.

(). 3. (a) Distinguish between fixed and variable costs.

Ans. Fixed Cost vs Variable Cost : Fixed cosis are those elemental costs which remain unaffected by the
change in volume or level of activity. In a factory, suppose 100 items are manufactured in a month, for this
production volume, the rent of building is Rs. 50,000 P.M. Now suppose in next month, the production falls to
90 items. The rent of the building will remain the same. So this is a fixed cost which is beared by the owner of the
manufacturing unit. Other examples of the fixed cost may be administrative staff salary depreciation of
machinery, building, office cars ete.
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W hereas the variable costs are those elements of costs which are proportional to the production volume.
[ese cost are i the form of direct material, direct labour (worker/operator). Suppose for current manth we
e o produce 1O units for which x unit of raw material is required and if we required to produce 90 units in

. a0 9% . : .
nextmonth then for next month, we have to purchase only ——x = 10 units of raw material. So the raw material

L 06

vost depends om the no. units of the product to be produced therefore the cost of raw material will be the
vartable cost. Other example of variable cost may be consumable items used in production.

I aw plon the sweaph of these cost wor.t, production volume. The graphs will be,

A

Costo

W

Prosduction volume

ferd Fived casey

€. 3. (b} The list price of a machine is Rs, 6000 and the

L

pn*dlll.hl. Bl
Cost of producection

e
Ca

Production volume
fh} Variable costs
distributor is allowed 20% discount. The

marketing and administrative expenditure is 0% of fac ory cost and the material cost, labour cost and
Faetory averheads are in the ratio 1:3 :2. If the cost of labour on the manufacture of the machine is Rs, 1200

determine the profit on each machine.
Ans. Listprice of machine  Rs. 6000/
Prisesumt = 2%
Marketing & admin. expenditare = 50% of factory cost

Material cost | labour cost - Factory overheads =113 :2
Cost of labour Rs. 12040
ot on each machine =7

Material cost |

Labour cost 3

|
Izbour cost = 3 =< 1200 =400/ -

1
Material cosl iy
Material cost per machine = Rs 400
Lubour Last 3
Factory nverheaus 2
2 2
Faclory overheads == labour cost =— = 1200
3 3
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Factory overbieads per nie = Rs. 800/
Facior cost = Matenal cost + Labour ¢ost + Owverheads

= Rs(400+ 1200+ 800)
< Rs. 2400/~
Marketing & admin. expenditure = 50% (Factory cost)

50
=— %2400 = 1200/ -
160
Marketing & admin. expenditure = Rs. 1200/-
Total cost = Factory cost + Marketing cost

= 2400+ 1200 = Rs.3600/ -

[ is1 price = Rs. 6O0-
20
[scount -—ﬁxﬁﬂll}ﬂ= Rs. 1200/ -

Adter 20%0 discount sales price
= List price = Discount

Satles price = (000 — 1200 = Rs. 4800/ —
Profit per mdc = Sales price — Total cost = 4800-3600)
Prodit = Rs. 1200/ Ans.

(). 4. In an organization, the requirement of an item is 10000 units per annum at uniform rate. The
procurement cost is Rs. 10 per order, The item costs Re. 1 per unit. Carrying cost is 20% ol unit cost per
annum. Back out or shortage cost is Rs. 5 per unit of shortage incurred. Determine the following :

() Economic Order Quantity
(i) Maximum inveniory level
{iiiy  Shortage Quantity

{iv)  Cost ol shortage

v) Total cost of inventory.
Ans. (1) Annual demand for items

= 10000
(C,,} Procurement cost = Rs. 10/~ per order
(€ |1} Cosl per unit = Rs. 1/- per unit
il Carrying cost{1) = 20% of unit cost per annum.
Shortage cost = Rs. 5/- per unit of shortage.

(i) Economic Order Quantity

EOQ. - I%rﬁic_h]
\[ ch t Cs
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Wihiere, D = Annual demand
C, = Procurement/ordering cost

('}, = Inventory carrying cost (Rs./unit/unit time)

(", = Shortage cost (per unit/pes period)

EOQ = szmngu; 1mm[5+sn_z]= f105(108)

EO0 = 10198 % 10° = 1020 units .

(i} Maximum Inventory Level (5):

e =
- ll%[_ci_]
“ -Ch ES +C[.|

J'Eﬁﬂmmm[ 5 ]

\ 02 5402

B
- 1’19- - 980580
104

5 =981 uns.
(1ii) Shortage Quantity :
Shortage Quantity =Q-5
= 1020-98]
= 39 units,
{iv) Costof Shortage :
Cost of shortage = 39 units = Rs. 5/unit

) = Rs. 195/-
(v} Total Cost of Inventory :
T=_hoe,c,[ L | = leﬂmﬂxiﬂxﬂl[ﬁLJ
oM T, + G, 5+02
40000
— — _|ll_
T 704 Rs 196116 Ans.

(). 5.(a) Explain concept of OC curve for an acceptance sampling plan.

Ans, OC Curve : O.C. curve stands for operating characteristic curve. It is the graph of fraction defective
in & lot against the probability of acceptance.,

Forany fraction defective p’ in a submitted lot, the OC curve shows the probability p, that such a lot will
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be accepted by the sampling plan. In a single sampling plan three paramelers are specified.
M= Lotsize
n = Sample size
= CLIZ.I'_‘EFITEI'I ce number

L e s - ———

{:|'I'|EHCIEE:

Probability of ace

AQL LTPD
—>(RQL)

I Consumer’s risk

Fig. (a) : Percentage Defective (P}
Betore discussing about OC curve, it would be better to clear seme important word. These are
AQ.L : Acceptance quality level, which is the limit upto which the defective in a lot can be accepted.
L.T.P.D/R.Q.L : Lot Tolerance Percentage Defective/Rejectable Quality Level, which is the limit of defec-
tive in a lot above which the lot will be rejected. There are always two parties to an acceptance procedure the
party submitting the product for acceptance and the party for whom the decision is made regarding acceptance
aor I!'L'j‘ﬂfﬂﬂ!l.

Probability of Acceptance
(P

e

AQL 100%%

Fig. (B} Percemtage Defective
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i ideal condition the sampling should be as, if the defective in the lot 1s below A.Q.L. the lot should be
aveepted and if the lat is above QL. (L. T.P.D.) the lot should be rejected. But it is not compulsory that the
defective in the lot are exactly represented in the sample so there are chances of accept the lot when the
deteetive inthe lot are above R.0.L. {called consumer's risk } and also there are chances of reject the lot when the

deteetive in the Tot are below A0 L. called producer’s risk, As shown in fig. (a).

10 single sampling plan the A QL. & R.Q.L._are the same, So the O.C. curve for ideal condition should be

like e rectongle as shown in fig. (b).

When the percentage detective in below AQL, the probability of acceptance is |.0 and when the percent-

ace detective 15 above AL

e probubility of accepting the lot is 2ero, Hence, we can say that there is no producer's risk and no

Canstmer’s rish,

). 5. (b} State the advantages of gquality control, Show clearly how it can reduce the cost of production.

Ans. Quality Control @ Quality control 15 the process through which we measure the actual quality
perlurmance or characteristic, compare it with standard and take corrective action if there is a deviation.

Advantages of Quality Control : Following are the main advantages of effective quality control .

t)
()
{aund
{iv)
(v
(w1}

iviiy Develop quality consciousness in organisation as well as in vendor's also and thus ensures defect

Reduces company’s cost through reduction of losses due to defects.
[0.C. is effective, the scrap, rework and sorting are reduced a lot,
Reduces customer returns (lot rejected by customer).

To achieve interchangeability in large scale production.

Ineredse the probability of acceptance of lot by the customer,
Increase customer’s satisfaction and faith,

Tree raw material.

ivii) Improve the reputation of producer in the market.

i)

Coood Quality Control Reduces the Cost of Production : Whenever any company produces any product.
e Inllowing costs are involved in producing the product. Starting from the produet development cycle ie.,

Improve reliability and maintanability,

Murker research to the end e, final production of producer :

i
[y
{iii)
(1w}
{v)
ivid
{vii)
Lviii)
%)
b
150}
iiip

Market research cost (to know the needs of customer).
Product research cost (1o create a product concept).
The design cost (translating product concept 1o design).
Cost of manufacturing planning,

Costof material,

Drirect labour cost

Depreciation of plant and machinery.

Factary overheads.

C'ost of inspection and {est.

Cost of defect prevention.

Cost of scrap, quality failure.

Cost of quality assurance.
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iniily Costin collectmg Geld service daia for
HproweIment eic

Ereall these cost the three tvpes of costs e,

A Total cost
i Cost ol prevention
(i Costof appraisal
- i I
(i Cost ol Galere I .
i Prevention
are atlected by the quality control process of the . |
company o fctory as per the relation as shown in 7 Failure cost :
fiy e i
e wame o achieve g very high quality fevel '
then the presention taken to achieve this merzases
the prevention cost, bur as the quality level of the Appriisal cost
product inereases the chance of falure decrenses 1
aned henee decreases the Tailure cost And also the : &
newd ol inspection ducrcnhes.qu the appraisal cost N Optimui
sy devreases, So the combined cost of all three quality leves
decreases upto a limit of quality level known as op- Caality —>

timum yuality levelar which we should produce the

prodict W reduce this toial cost which directly affect the manufacturing cost or cost of production which is
beeause of (LU, S0 we can say that quality control reduces the cost of production till the optimum quality level
is achieved,

(). 6. {a) Enemerate the principal functions of PPC and discuss each of them briefly.

Ans. [roduction consists of a series of sequential operations to produce a desirable product acceptable
o customer and meets the costomer demand.

Production planning and control i< a tool available to the management to achieve the objectives. Produc-
ton planning starts wath the analvsis of the given data such as demand for products, delivery schedule etc, and
ot the hasis of information avalable. a scheme of utilization of firms resources are worked out to obtain the
target, PPU helps to achieve uninterrupted flow of materials through production line by making avaiiable the
materitls at right time and required quantity,

| e principle functions of PPC are

ta) Material function, (b) Machine and equipment (¢} Method of manufacturing (d) Process planning or
ot (e} Estimating () Loading & scheduling (g) Dispatching (h) Expediting (i) Inspection (j) Evaluation.

{u) Matevial Function : For an uninterrupted production and to ensure the correct start and end of each
operibion. the required quantities of raw materials, finished parts, bought out components should be m-de
available. Speailication of materials, delivery data, variety reduction, procurement and make or buy decisions
are the tunction of PPC,

i h) Machines and Equipments @ Inthis, the available production facilities, equipment downtime, mainte-
ey pobicy procedure and schedules are analysed. Economy of jigs & fixtures are also analysed.

{ey Method : | he anabysis of alternatives and selection of the best method of manufacturing will be carried
out Developmg specilications lor processor is an important aspect of PPC and determination of sequence of
llih.'l'rli IERIELY
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(d) Process Planning or Routing : In the production process, the raw material has to follow the route or
path 1o set rranstormed into finished product. The routine will be done in this function. Fixation of path,
breaking down of operations to define each operation in detail, deciding the setup time and process time for
cig [t operation are done

(¢} Estimating : The operations times are estimated by fixing the sequence of operations, process sheet
for each operation will be made available. The analysis of operations along with methods and routing and a
standard time for operation are estimated using work measurement technigues.

N Loading and Scheduling : By estimating the starting and completion data for each of the operations,
machine loads are scheduled. Machine have to be loaded according to their capability of performing the given
task und according to their capacity.

{p) Disapatching : Process of setting production activities in motion through releases of orders and
instructions. 1t authorise the start of production activities by releasing materials, components, tools, fixture and
instruction sheets to the operator. The function includes to assign definite work to definite machines, work
center and men, to issue required materials from stores, to issue jigs and fixtures and make them available at
correct point of use. Release necessary work orders, time tickets to record start and finish time of each job.

{h) Expediting : The follows up or "progress"” work is done in this function. A close observation on the
progress of the work is made so that to eliminating bottlenecks, delays and interruptions of production,

(i) Inspection : It is a very important function in PPC both for the execution of the current plans and its
scope lor future planning

(j) Evaluation : A thorough analysis of all the factors influencing the production planning and control
helps to identity the weak spots and the corrective action with respect to nreplanning and planning will be
effected by a feedback. The success of this step depends an the communication, data and information gather-
ing and analysis.

(). 6. (b} There are seven jobs which are to be processed first on machine 1 and then on machine 2.
Processing times in hours are given below :

Joh A B C D E F G
Machine 1 f 24 a0 12 20 22 18
Machine 2 16 20 20 13 24 2 [

Find the optimal sequence and total elapsed time. Compute the idle time on machine 2.
Ans. Seven Jobs & 2 Machine :

lobh A B s ] E F G
“Machine | & 24 0 12 A 2 18
Machine 2 It 20 20 13 M 2 6

By considering smallest machining time of machine | on left side of box & smallest machining time of
machine 2 on rizht side of box the job sequence is obtained.

Juh Sequence :

(A[pfe[B]c]aF]

This sequence is optimum one. The total elapsed time is calculated as ;
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Machine | Machine 2 Idle Time
In Out In Out on Miel
A (¥ [i] 1] n 6
n fr 18 z 35 0
| b 38 38 G2 i
13 38 a2 2 B i]
( 2 a2 b2 12 -10
] o2 110 112 1138 0
¥ 10 132 132 134 ~14

Vi total elapsed time is 134 hrs,
Idfe tiroe at machine 2 i3 33 hrs,
). 7. "Value enginecring prevents unnecessary cost build up into the produet”. Explain.

Ans. Value engineering have a vital and critical role to prevent unnecessary use of resources and unnec-
vssary costs. The core of Value Engineering is substitution by equivalents at lower costs. Most products or
services that are offered cost us much more than they should do. For a definite and predetermined requirement,
the product or service should be most appropriate. It should meet all requirements fully, no more and no less:
and at the least cost possible, In accomplishing these requirements, Value Engineering has no parallel. Value

o . ) i, Mecessary Function + Unnecessary function
varies inversely with cost. function remaining the same value, = - e —
05t

Linnecessary costs are those "that provide neither quality, nor use, nor life, nor appearance, nor customer
leatures.” It is difficult 1o identity, isolate and or reduce it. if not totally eliminate it, It is more likeiy to be hidden.
Unnecessary costs can be due to at least nine indentifiable reasons. Lack of information, Lack of creative ideas,
Fack o time, Honest wrong beliefs, Habits, Attitudes and prejudices, Temporary circumstances, Poor commu-
nications. One solution fixation, Non-value adding work Value Engineering establishes an analytical framework
for determining the function of a project, product, process, service or operation.

(nce the functions are agreed upon, Value Engineering uses a methodology for reducing cost at the same
time that the performance. quality and acceptance of the product or service are enhanced or the efficiency of
the process or operations, improved. The job plan has matured into a powerful tool, capable of solving all
product and cost improvement problems.

The problem is broken into specifies, avoiding generalities. All relevant, accurate and meaningful data are
colleeted for helping the decision making. Facts are ascertained. Costs are determined. Money value is put on
vach finish, wolerance allowance and specification. It will be natural 10 meet with road blocks, which have to be
identified and overcome. Next the function phase is the key to the value effort. The basic and support functions
are defined. The kiystron of Value Engineering lies in starting the function in a two word, verb noun contbina-
tion. Work functions are always expressed in active verbs and measurable nouns, which establish quantitative
stutements. Sell functions in passive verbs and non-measurable nouns. Costs are determined. In the creative
phase. creative ideation techniques are used to generate a multitude of ideas, products, processes, method etc.
toaccomplish the definite functions. It involves two mental processes : the creative and the judicial, Suppress-
e the judicial. a quantity of ideas providing for the define functions are generated. In evaluation phase, the
judicial mind 1s brought into active use. The quantity of ideas generated in the creation phase are nosw ap-
prassed, modified. refined and combined to generate the change proposal.

/
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Function alternanyve are developed, compared and estmated for costs. The best ideas are selected. The
creaive ideas sp refined. evaluated and compared are then subject o investigation in the investigation phase.
Y endor consultations. assistance of company and industrial specialists, use of company standards, industrial
and matonal standards that are applicable, lead to the most reasonable, practical, low cost, high value solu-
trs without impairing the use and esteem factors, quality, safety reliability, durability etc. Several question
are applied belore the value alternative of merit s finally decided upon. The value chanze alternative of merit is
realy or recomimendation, approval and due implementation,

Ly this way the Value Engineering prevents unnecessary cost build up into the product.

). 8. Write short notes on the following :

(i)  Roleof MIS in decision making

(i) Drata Mow diagram

(iil} Organizing information systems.

Ads, (i) Role of M5 in Decision Making : Management Information System (MIS) is a subset of the
overall internal controls of a business covering the application of people, documents, techniques and proce-
dures by management accountants to solve business problems such as costing a product, service or a busi-
ness-wide strategy. MIS are used to analyse other infarmation system applicd in operational activities in the
organization. In business and other organizations, internal reporting was made manually and only periodically,
as o by product of the accounting system and with some additional statistics and gave limited and delayed
inlurmation on management performance. Data had to be separated individually by the people as per the
requirement and necessity of the organization. Later data and information was distinguished and instead of the
collection of mass of data, important and to the point data that is needed by the organisation and was stored.

Y applications were developed that provided managers with information about sales, inventories and other
datin that would help in managing the enterprise. A marketing information system consisting of people, equip-
ment and procedure to gather, sort, analyze, evaluate and distribute needed, timely and accurate information to
marketing deciston makers.

(i) Data Flow Diagram :

An Example:

Command

Command Ty command
capture

Cominand time line
exccutive
[]
Command
executve l
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I 1 graphical representation of the 'low’ of data through an information system. It can also be used for
the visulization of data processing. On a DFD, data items flow from an external data source or an internal data
srore to an internal data store or an external data =ink, through an internal process. DFD provides no informa-
tion about the timing or ordering of processes or about whether processes will operate in sequence or in
parailel, It shows the flow of control through an algorithm, allowing a reader to determine what operations will
be performed, i what order and under what circumstance but not what kinks of data will be input to and output
from the system. nor where the data will come from & go to, nor where the data will be stored.

[3FD are one of the three essential perspectives of the structured-system analysis and design method.
Ihe sponsor of a project and the end users will need to be briefed and consulted throughout all stages of a
sustern evolution. With a data flow diagram, users are able to visualize how the system will operate, what the
v stem will accomplish and how the system will be implemented. The old system's data flow diagrams can be
drawn up and compared with the new system's daia-flow diagram to draw comparisons to implement a more
eflicicnt system. DFD can be used 1o provide the end user with a physical 1dea of where the data they input
ultmunely hias an effect upon the structure of the whale system from order to dispatche to report. The analyst
ar destgners is forced to address how the system may be decomposed into component sub-systems and to
identify the transaction data in the data model.

{iii} Organizing Information System : The e!fectiveness of PPC depends to a greater extent upon the
accuracy of the information it gets from other departments. The information system should be organize
properly so that the obtained information should be correct and timely approachable.

Depurtment
: !
Marketing Engineering purchase
and stores J
Product: PPC
roduction programme . deriartgsit
(i} Quality produced Quality standards <P
(i} Delivery date specification
{m) Varicty & different & tolerance
models and special features Production material
(i) Types of materials
y (ii) Quality & guantity
Pendiiction (iii) Procurement lead time
S (iv) Stock position
l (v) Tooling
{vi) Standard times for
{a) Starting & finishing dates operation & set up time

(h) Progress of work,
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