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So, during the session, this is a 3rd session of the week I will be referring to a particular
case study on value engineering or value analysis you might say, and what are you intend
to do? Actually I intend to say the discuss in detail all the activities which we have

carried out for a value engineering or value analysis project in a manufacturing company.
(Refer Slide Time: 00:44)
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And main objective is so, if you go through the details of this case study, you will come
to know that how a particular value engineering the study is to be conducted. What are
the possible problems you may come across? What sort of the detailed information

particularly the design related data you must have and how to implement the project.

So, that ultimately the company the gets the real benefit out of this project value
engineering project. So, the next half an hour or so I will be discussing this particular

case study and essentially is a case study on value analysis in a manufacturing company.



(Refer Slide Time: 01:51)

Value Analysis in a Manufacturing Company: A
Case Study

* The case study refers to an application of VA methodology to two items
fabricated in a manufacturing company.

s Introduction
* The value analysis has got a very wide range of application and can be
applied universally whenever economy is intended.
s Usually, the process is started with items where maximum annual savings
can be quickly achieved. ’
* In this context, scarce materials, imported items and materials, and
materials difficult to procure should receive immediate attention of value
analysis. %
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Now, the case study refers to an application of VA methodology; that means, it is for the

existing product, that is why we are we are saying the this is a value analysis exercise or
value analysis methodology. And this case study refers to 2 items, fabricated in a
manufacturing company. And these 2 items we have selected for the for the same

product.

And essentially you know will be referring to the manufacturing system. And what we
have explored at that if you apply the value engineering say the methodology the generic
framework or generic approach, then a in the manufacturing process itself there could be

maybe lot of there could be lot of cost reduction, and the entire say the production cost.

So, the value analysis has got a very wide range of application. And can be applied
universally whenever economy is intended for many reasons we will find that that value
engineering at the design stage in many cases this may not be adopted due to many other

reasons.

But value analysis has been in use for quite some time for many many organizations.
Usually the process is started with items where maximum annual savings can be quickly
achieved. Like, I have already mentioned the return on investment. Now, in this contexts

scares materials imported items and materials.



Many of our the manufacturing systems, they have the scares materials they have to use
case materials they have to used, imported items and materials, and materials difficult to

procure, should receive immediate attention of value analysis.
(Refer Slide Time: 04:27)

* Selection of the Problem

v' A substantial portion of the turnover of the company under consideration is
contributed by the switchgear division. The product involved In this case
belongs to LT distribution range switchgear. Due to extremely keen
competitive market situation, management has been left with no alternative
than to find ways and means of economizing production operations for the
above: product. The total number of items/sub-assemblies that go in for the
manufacture of a typical unit type distribution switchboard range from 30 to
40. Of these, there are items which are of true aesthetic value and some are
of use value.

v' Out of these items, the following two items have been selected as discussed in
Case | and Case II, respectively. e
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Like if you go for so, the inventory classifications so, one inventory classifications we
have if you the remember, that is SDE analysis. So, in SDE analysis what you do? You
try to identify you know the scares are mostly imported items in one group they referred
to as s items. And in the next category you have the d item, d means difficult to procure,
and e stands for easy to procure. So, obviously you know you concentrate on say the
scare materials or the or the scares items as well as the difficult to procure items for

value analysis.

So, how do you select the problem? Now, here let me just mention all the details, a
substantial portion how the turnover of the company sales turnover of the company under
consideration is contributed by the switchgear division. The product involved in this case

belongs to LT distribution range switchgear.

Due to extremely keen competitive market situation, management has been left with no
alternative that to find ways and means of economizing production operations for the
above product; that means, here we are concentrating on the production or production

systems or say the on the different processes on operations for the product under



consideration. The total number of items or sub-assemblies that go in for the manufacture

of a typical unit type distribution switch board, range from 30 to 40.

So, your distribution switch board is your product which consist of 30 to 40, depending
on which model you prepare a which model you use. Of this there are items which are
the true aesthetic value. Aesthetic value means essentially it is an appearance value, and
someone of use value or the functional value. Out of these items the following 2 items

have been selected as discussed in case 1 and case 2 respectively.
(Refer Slide Time: 06:49)
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Case-1
Distribution switchboards are custom-built to suit specific requirements.
However, one common thing is that they are all mounted on pairs of similar
looking. pedestals for Support at specified height above floor Level. This
item, viz., 'Pedestal' is one of the items selected.

Case- |l
The other item. is a component of unit type- distribution board. Board has
one item viz,, either 400A or 800A circuit breaker attached to a cubicle,
which is mounted atop a pair of pedestals. This cubicle, known as 'Special
Double Gear Chamber' is fairly standard, and is selected as the other item.

In the present design, both items essentially consist of angle framework with
sheet steel metal covers to make up the enclosure required fg
Chamber.
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That means what we have selected out of all these items we have selected one item, that
and on that I first item, and then on that you apply the value analysis methodology. And
similarly we select the second item, and again for the second item we have applied the

value analysis methodology.

So, essentially we are referring to 2 cases, case 1 and case 2. So, what is case 1?
Distribution switch boards are custom built to suit specific requirements; however, one
common thing is that they are all mounted on pairs of similar looking pedestals for
support at specified height above floor level, is it ok? That is the support, this item

mainly the pedestal is one of the item selected.

So, the pedestal is the first item, and the second item is the other item is a component of

unit type distribution board. Board has one item either 400 ampere or 800 ampere type



circuit breaker attached to a cubicle; which is mounted atop a pair of pedestals. This is a

typical you know the systems they have.

This cubicle known as special double gear chamber is a fairly standard and is selected as
the other item. So, the first item is the pedestal and the second item is a special double
gear chamber. Now in the present design, both items essentially consist of angle
framework. There is a fabricated item with sheet steel metal covers to make up the

enclosure required for the gear chamber.
(Refer Slide Time: 08:40)

Case-|

For each unit type switchboard, on e pair of pedestals is required to be fabricated.
Each pedestal has two parts, viz., the rectangular frame and the triangular
extension at the front. A typical pedestal with angle iron requires flame cutting
and welding operations on a total of 14 joints per pair of pedestal along with
corresponding dressing operation. All holes require to be drilled on e at a time.
The details of operation involved for pedestal manufacture are shown in Table-1.
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So, these details go through, I will refer to case 1 for each unit type switch board on a
one pair of pedestals is required to be fabricated. Each pedestal has 2 parts namely the
rectangular frame and the triangular extensions at the front. A typical pedestal with angle
iron requires flame cutting and welding operations; that means you are becoming aware
of other kind of operations you required for the fabrication. And you require you know
the frame cutting and welding operations on the total of 14 joints part pair of pedestal

along with corresponding dressing operation.

So, obviously, there will be some dressing operation finishing operations that you do, all
holes required to be drilled on say. So, the pair as a pedestals at a time. The details of

operations involved for pedestal manufacture I am just showing it in the stable.
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Case-1I

¢ Each unit of switchboard has one Gear Chamber, made of sheet metal. Gear
Chambers of two different standard sizes are manufactured. Fabrication
operation details are shown in Table-1.

¢+ The Circuit Breaker, which is a cantilever end on the structure, is mounted
on two points roughly in line with the pedestals and a few inches above it
(Refer Figs.1-4).

* Again, 2 nos. 14 SWG side covers require 24 nos. CSK holes for mounting and
a corresponding number of tapped holes and CSK head screws
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So, we will we will referring to the table, you will come to know what are the operations
you carry out. And now after we refer to the case 2 right in case 2 each unit of switch

board as one gear chamber.

So, these details you must have made of sheet metal. Gear chambers of 2 different
standard sizes are manufactured, and this the fabrication operation details are also shown
in table one. The circuit breaker which is a cantilever end on the structure is mounted on
2 points roughly in line with the pedestals and a few inches above it. So, I will be
showing you the exact the figure, and the how the circuit breaker is loaded or is
mounted. And 2 numbers of 14 SWT standard wire gauge side covers the required 14
numbers of countersunk holes for mounting and corresponding number of tapped holes

and the countersunk head screws.



(Refer Slide Time: 10:56)

Table-1: Operation Details & NMM for Gear Chamber and Pedestal
. NMM Operation
SINo Operation [
K3 type gear chamber | K4 type gear chamber Pedestal (1 Pair)

1 | Shearing MS Sheets 65 66
2 | Flame Cutting Angles 43 43 120
3 | Dressing Flame Cutting Edges 23 23 65
4 | Assembly and Welding of Angle Structure 495 495 385
5 | Dressing of Welding Joints 107 107 94
6 Drilling and Tapping, Deburring of hole 3 33 215

edges
= Fitting of Covers with Angle Frame i =

Structure

Total 1372 1374 879
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Now, this is the table where you will find that all the operations are mentioned operation
details are given, just you just a go through all these operations. And this is one type of
gear chamber, and this is the second type of gear chamber. There some you know this is
not substantial changes as far as you know the normal man minute is concerned the
operations. And these are the values of so, the normal in normal man minutes against
each operation. And this is these are the operations you carry out for fabricating the

pedestal.

So, 1-pair pedestal you make you fabricate whether. So, this is the total, you know say
the normal man minutes. This is 1372, the next one is 1374. There is so almost same, and

for the pedestal 1-pair pedestal it is 879.



(Refer Slide Time: 11:59)

FRONT VIEW SIDE VIEW

LEGEND : 1. GEAR CHAMBER
2. . . CIRCUIT BREAKER
3. CABLE BOXES
4. PEDESTAL
5. TIE

FIG.1 SWITCH BOARD UNIT [SCHEMATIC DIAGRAM)
( PRESENT DESIGN}
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So, this is the schematic diagram of the structure. So, this is the front view, and this is
your side view. So, you have the gear chamber, this is the gear chamber, these are the
circuit breakers, these are the circuit breakers. These number 3 is the cable boxes, and
number 4 is your pedestal, and the 5 is essentially the time. So, this is a schematic of the
presentation of the entire the fabricated body, and as per as gear chamber is concerned

this the drawing you have with covers removed.

(Refer Slide Time: 12:37)
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FIG.2  GEAR CHAMBER (COVERS REMCVED)

[ PRESENT DESIGN]
[SCALE:NIS]
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So, this is the present design, is it ok? But this is drawn not to scale.
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fiG.3 SPL. ANGLE IRON PEDESTAL
[PRESENT DESIGN )
[SCALE: N.1.5.)
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And then this is the special angle iron pedestal, when you refer to the present designed.
So, first you refer to the present design, get the details. So, this is the front view, this is
the side view, this is the angle frame. And for the pedestal support bracket, you have
these the front view and this is the side view. And this is the mile steel angle that is 50 by

50 into 6. So, all these detail informations you have.

(Refer Slide Time: 13:22)
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FIG.4  SPL. SHEET STEEL PEDESTAL (NEW DESIGN)
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And then when you referred to the new design, we are proposing a new design; that
means, the special sheet steel pedestal we are proposing ah; that means, in the new

design. So, this is your the front view, this is your side view.

So, what you have you over here? The number 1 this is the 2 frames we have over here.
This is the frames, and the 2 number 2 is are the ties you have 2, 2 this 2 ties you have
and 3 is basically the leg. So, which is directly you know you can see if you look at the
side view. So, this is as per the new design. So, we have studied the existing design, and
then we try to convert it into a fabrication with so, with sheets say sheet steel are the

sheet metal.
(Refer Slide Time: 14:31)

* Value Engineering Committee
To analyze the functions and values of the above two items (Case | & Case Il )
and to have an in-depth .investigation, it was decided to form a committee
with the following members :

v One member from Design Department.
v One member from Production Department.
v One member from Industrial Engineering Department.

* Data Collection

The third member of the Committee collected all relevant data on the
present method of doing the work and factual information required to make
a detailed study of the components. Once this was over, these data were
thoroughly probed and details discussed with other members. "

"+ NPTEL ONLINE PROF PRADIP KL

IIT KHARAGPUR CERTIFICATION COURSES DEPARTMENT OF INDUSTRIAL AN
IPTE! IIT KHARAC

So, that is why is the sheet steel pedestal we start calling it. Now, we found the value
engineering committee. To analyze the functions and the values of the above 2 items one
so, case 1 and case 2. And to have an in depth investigation it was decided to form a
committee with the following members; that means, I have already mentioned that a

committee or the team is to be found, and here is the 3-member team.

So, one member from the design department, the second member from the production
department And the third member from the industrial engineering department. So now,
we refer to the data collection, the third member of the committee collected all the

relevant data; that means, essentially the industrial engineer who was involved.



So, he collected all these relevant data on the present method of doing the work, and the
factual information required to make a detailed study of the components. So, like the
information on the design. And so, obviously, we have to refer to the drawings. Once this
was over, these data where thoroughly probed and details discussed with the other
members. So, that you know the data which you have collected, that is found to be the

relevant as well as their accurate and this data reliable.
(Refer Slide Time: 15:52)

Case-I; Pedestals

With the present method of working and design, the pedestal is made of angle
iron, having two distinct separate structures. Operation details and
corresponding direct labour (given by NMM) and material requirement per
unit of pedestal (1-pair) are given in Tables 1 and 2.

Total NMM required for fabrication of a unit of 1-pair pedestal = 879
Total material required per unit of 1-pair pedestal

=37 kgs. of 1-pair pedestal.
=37 kgs. of ms angles including small flats and brackets required
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Now, when we refer to the pedestals, with the present method of working and design.
The pedestal is made of angle around having 2 distinct separate structures. If you refer to
the drawing you will get this details. Operation details and the corresponding direct
labour given in normal man minute. And material requirements per unit of pedestal are

given in tables 1 and 2.

So, total NMM required for fabrication of a unit of 1-pair pedestal is 879. Already we
have referred to this particular table. So, the total material required per unit of 1-pair in
pedestal 1s 13, 37 kg of one pair pedestal, and 37 kg of MS angles including small flats

and the brackets required.



(Refer Slide Time: 16:48)

Case-II: Special Doubles Gear Chamber

There are two types of Gear Chamber, one for K3 type CB and another for K4
type CB. Both MS Angles and MS Sheets are required for manufacturing this
chamber.

MS Angle requirement per unit of Gear Chamber
=32 kgs. per K3 type, and 34 kgs. per K4 type.

MS Sheet requirement per unit of Gear Chamber
=25 kgs. for K3 type, and 28 kgs. for K4 type.

Total NMM required for fabrication of unit of Gear Chamber
= 1373 for K3 type, and 137 4.0 for K4 type.
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So, this is your materials requirement, and with referred with reference to the special
double gear chamber we have the 2 types of gear chamber. One for K3 type you know
circuit breaker, and another for K4 type circuit breaker. Both MS angles and MS sheets

are required for manufacturing this chamber.

So, when you study is designed, you will get these details. MS angle requirements we
have we have estimated, that is 32 kg per K3 type, and 34 kg per K4 type. MS sheet
requirements per unit of gear chamber that is 25 kg for K3 type and 28 kg for K4 type.
And total the normal man minutes required for fabrication of one unit of gear chamber.

That is 1373 for K3 type, and 1374 for K4 type.



(Refer Slide Time: 17:51)

* Operation details and corresponding direct labour (given by NMM) and
material requirement per unit of Gear Chamber are given in Tables 1 and 2.

TABLE - 2 MATERIAL REQUIREMENT PER UNIT
Quantity Required in Kg
Sl Details of Materials KsType | Ki Type | Pedestal
No Gear | Gear | (1Palr)
Chamber | Chamber
1 |MS Angles / Brackets / Flats 20 | 340 | 370
2 |MS Sheet 250 280
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So, the operation details and the corresponding direct labour given by NMM. So, you
just refers to this table; that means, material requirements per unit they should be
separately estimated. So, you have MS angles or the brackets of the flats. So, the all
these details are here; that means, how much so, what is the quantity requirement. And

for MS sheets what is the quantity? How much quantity you require?
(Refer Slide Time: 18:24)
* Usage Value - Case | :
Price per kg of MS Angle is Rs 5.50.
MS Angle Usage Value/Month is Rs 5.5 x 37 x 31. = Rs 6,308.50.
Labour Cost considered here refers to the direct labour charges and variable
overhead;

Total Labour Cost incurred per Month Rs 117.60 x 31 = Rs 3,645.60.

Details of cost are given in Table 3.

3 vk
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So, you have all this one. Now, we refer to the usage value with reference to the pedestal.

So, this way you calculate, we must know what is the price per kg. And MS angle usage



value per month. So, that also you compute. The labour cost considered here refers to the
direct labour charges and the variable overhead, is it ok? So, this we are found to be we
relevant in this particular case. So, we have to very very careful in identifying are the

relevant cost element.

So, this point is to be noted. The total labour cost incurred per month is this amount, this
is the one this is just a representative value the details of cost are given in table so, these

details are here.
(Refer Slide Time: 19:10)

) TABLE-3 -
STATEMENT OF MATERIAL COST

SI | Material | K3 Type | Ka Type |Pedestal | Price Material Cost
No Gear | Gear -(1 Pair) | Per Per Unit of
Chamber |Chamber K€ [ Type | Ki Type [Pedestal
Gear | Gear | (1Pair)
Chamber|Cham ber

(Kg/Unit) ((Kg/ Unit) |(Kg/Unit)| (Rs) (Rs, (Rs) (Rs)
1 ‘MS Angle | 320 | 340 | 37.0 | 550 | 176.0 | 1870 | 2035
2 |M5 Sheet | '25.0 | 280 - 5.70 | 1425 | 1596

Total 57.0 | 620 | 370 - | 3185 | 346.6 | 203.5

So, my suggestion is you please go through all these details. It is self-explanatory and,

but you will come to know that to what extent the detailing is required, is it?

So, are the table 3 actually it is basically a statement of the material cost. So, all these

details are here.



(Refer Slide Time: 19:35)

Usage Value - Case Il :

Price per Kg of MS Sheet is Rs 5.70.

Total Material Usage Value/MonthisRs 5.7x36 x31 +Rs5.5x33x31=

Rs 11,987.70.

Total Labour Cost incurred per Month Rs 182.60 x 31 = Rs 5,660.60.

Details of cost is given in Table 4.

TABLE - 4
STATEMENT OF LABOUR COST
Sl | Product-Unit |LabourHrs | Labour | Labour Cost
No /U|:|It Cost (Rs Per Uni:
\ (Rs /Hour)
1 |Gear Chamber 2282 80 1826

Pedestal ( 1 pair)

8.0
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And then when you referred to the usage value for say the gear chamber, that is the so,

the case 2. So, again you take this data; that means; the price per kg of MS sheet. Then

the total material usage value per month is so, deterministic case. So, usually for any just

make a note that for value engineering so, the case studies or value engineering exercise,

usually we prefer are the deterministic model. And the total labour cost incurred per

month is this much, and the details of the cost is given in this table.

(Refer Slide Time: 20:25)

* Analysis of Data:

v The data collected were analyzed to find out the uses the pedestal and Gear
Chamber are put to and the functions they serve.

v The members of the committee analyzed critically the functions of each

component

Case - 1: Pedestal

* The primary function of a pedestal is to hold the switchboard unit at specified
height above floor level. Putting it in a 'Verb' and 'Noun' form to avoid
ambiguity, the function would be written as "hold switchboards".

IIT KHARAGPUR
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So, statement of the labour cost the referring to say you know which is the part of the
usage value and that is case 2. Now, how do you analyze the data? The data collected
where analyze to find out the users the pedestal and the gear chamber are put 2 and the

functions they serve so, this is very, very important.

So, the that means, what are the data are you get directly from the use value or the
functional value. And so, that is very, very important in fact. And the members of the
committee analyze critically the functions of each component. So, as far as pedestal is
concerned the primary function of a pedestal is to hold the switch board unit at specified
height above the floor level. Putting it in a verb and noun form that you have to do as |

have already pointed out in the in the previous the lecture season.
(Refer Slide Time: 21:29)

* The function are expressed in the following manner:

Functions : Which Part
Verb Noun .
Hold Gear Chamber with OCB Pedestal
Provide | Mechanical strength to Assembly Pedestal
Provide Resistance to Buckling : Pedestal
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So now, if you put it in a verb and noun form to avoid ambiguity the function would be
written as hold switch boards. So, now the functions are described in terms of the verb
and noun. So, the verb means hold provide, provide. And the noun is you know the hold
gear chamber with circuit breakers, provide mechanical strength to assembly, provide

resistance to buckling.

And which part you need to the select you need to identify? Which part actually you
need to use for getting this functions? So, in for all this you know are the functions you

need to use the pedestal.



(Refer Slide Time: 22:12)

Case - Il : Double Gear Chamber
The primary function of a "Gear Chamber" is to hold the Circuit Breaker (OCB) at
specified height. The functions are expressed in the following. manner:

Functions Which Part
Verb Noun
Hold Circuit breaker unit Angle Iron Structure
Provide Bus Bars, CT's and other Gear Chambe.r

Electrical Accessories

Provide | Support to Bus Bar connection | Side Covers of Chambers

& insulation
‘Give Access to inner electrical Covers of Chambers
fittings & Equipments
Provide Mechanical strength Angle Iron Structure
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As far as the double gear chamber is concerned; the primary function of a gear chamber
is to hold the circuit breaker. You have the you need to identify the primary function,
then you move to the secondary function, and then if required you identify the tertiary

function.

So, here the primary function is to hold the circuit breaker at specified height. The
functions are expressed in the following manner, again will be using the verb and noun,
hold provide, provide give, provide; that means, and the noun and when you were joined

verb with the noun, you get a total the sentence like hold circuit breaker unit.

Which part angle iron structure that you have to identify? Then provide bus bars CT's
and other electrical accessories; that is, basically done by the gear chamber. Provide
support to bus bar connection and insulation side covers of the chambers. Give access to
inner electrical fittings and equipment covers of the chambers, and the provide

mechanical strength; obviously, it is given by the angle iron structure.



(Refer Slide Time: 23:40)

* The value of any service, material or product is established by the
minimum cost of other available alternate materials, products or services
that perform the same functions. "Value" is a relatively broad term which
may be categorized as the use value, cost value, esteem value and
exchange value.

+ Use value is based on the properties and quality of a product or material
in relationship to the purpose of the item. Use value is objective.

+  Cost Value is based on cost of product, expressed in monetary terms.

PROF PRADIP KUMAR RAY
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So, this way you present the details of the functions. The value of any service material
product is established by the minimum cost of other available alternative materials
production services that perform the same function. So now, these aspects is also known
to you so, use value is based on the properties and quality of a product or material in
relationship to the purpose of the item. This point already we have elaborated. So, the
different ways a same concept we are trying to explain. So, the use value is your

objective, and the cost value is based on cost of product expressed in monetary terms.
(Refer Slide Time: 24:19)

+ While analyzing the data collected, on the following criteria, emphasis
was given on the following :

v Can this function served by the item be eliminated?
v' Does this item do more than what is required ?
v |s it over-designed ?

v’ Can it be simplified ?
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So, while analyzing the data collected on the following criteria emphasis was given on
the following; that means, these questions are asked, like the first question one important
question you must ask along with the other questions that is it over designed, or is it

under designed, can it be simplified?
(Refer Slide Time: 24:40)

¢ |n addition, the following probing queries were asked in relation to the
data collected :

¢ Special Requirement Information

i Are special procedure required?
ii. Does this requires special quality?

+ Materials Information

i.  Can special materials be eliminated?
ii. Will a special material do it better?
jii. Are materials difficult to obtain?

iv. Are these materials hard to process?
V. Is material treating a problem?
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Many cases you may find that it is over designed. So, you are the first purpose would be

can it be you know can then alternative design be offered.

So, several other you know the queries you raise are related to the special requirements
information like are special procedure required. So, you just go through all these queries,
you get the details, it is a detailed you know say that the list of other questions, this is the
special requirement, and the these are the 2 questions you must ask, related to materials

you must ask this 5 question. So, please go through them.



(Refer Slide Time: 25:24)

* Processing Information

i, Isthis difficult to manufacture?
ii. Isthere aless costly. method ?

* Value Summary 8

i Isthis function unimportant?

ii.  Does this cost more than it is worth ?

jii. ~Are customers reaUit1ttg the use of the Item and the process of
manufacture ?
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Processing information is this difficult to manufacture? Is there a less costly method?
And then you go for the value summary, is this function unimportant? You explore all
source of possibilities. Does this cost more than it is worth? Are customers really

utilizing the or realizing the use of the item and the process of manufacture?
(Refer Slide Time: 25:56)

+ Speculative Phase

Once the information is collected, the first question to be asked is what
else would do the job. The committee exchanged ideas freely without
going into the details of the possibility of the ideas and their implications.

At this stage, the following questions were asked :

i.  Canany function be eliminated?

ii.  Canany part be eliminated?

iii. Canany part be combined?

iv.  Can a cheaper specification of same material be used?
Can another material be used?
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So, all these details then giving the speculative phase again are the following questions
are ask just some of the questions of I just you know considered very, very important;

like, can any function be eliminated? Can any part be eliminated? Can any part be



combined? That means, when you refer to design improvement the 100 ways are
different ways you can go for design improvement. So, these are the typical questions we
ask.

And particularly when the product actually you are referring to is nothing but an
assembly. So, can a cheaper specification of the same material be used? And can another

material be used?
(Refer Slide Time: 26:45)

The idea generated were as follows:
Case-l

1. Change of Method: The method of Pedestal manufacture was though to
be changed, keeping in mind the primary functions.

2. Change of Materials: A cheaper specification of MS Angles, used in the
present manufacturing method, can be changed to go for a less costly
and equally effective materials. Effective strength (resistance to
buckling) can be maintained with this cheaper specification of
materials,
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So, all this questions are there. So, the idea generated where as follows change of method
that is the one idea; that means; you need to change the method and the change of
materials. So, the cheaper specification of MS angles used in the present manufacturing

method, can be change to go for a less costly and equally effective materials, is it?



(Refer Slide Time: 27:10)

Case-ll

1. Change of Method: The method of “gear chamber” manufacture was
thought to be changed, considering for the functions it is intended.

2. Change of Materials: Angle iron cage of the present design can be
changed so that oil circuit breaker can be hanged with some other type
of structure, eliminating unnecessary parts.
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Similarly, for the case 2, we opted for change of method and the change of materials.

(Refer Slide Time: 27:23)

Recording Ideas

The committee members considered way of performing the functions of the
products in the light of ideas generated after discussions. The ideas that
came up in cases | and Il for further investigations were bath the above cases
i.e. change of method and change of materials. All ideas, pertaining to the
design and material, were recorded for both the cases.
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So, these are the 2 decisions we took. And then the we have the recorded the ideas and;
that means, the committee is members were involved in recording these ideas. And
further and these the ideas are to be recorded properly for further investigation. All ideas

pertaining to the design and material were recorded in both the cases.



(Refer Slide Time: 27:48)

Case-|

The first idea that came up was that of changing method of manufacture.
Change in the sectional dimensions as well as section type (from angle
section to channel section) was found viable, technically as well as
economically.

The second idea was that of changing the materials, i.e. using sheet steel
instead of angle iron section. This idea was also found viable, considering
the existing manufacturing set-up in the organization.
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Then so, this is the first idea; that means, we have to change the method of manufacture

and the second idea was that of changing the materials.
(Refer Slide Time: 27:57)

Case-ll

In the case of “Gear Chamber”, the ideas generated after alternatives were
evaluated as to the technical and economic feasibility.

On initial investigation, it was found that change of materials (from angle
iron to sheet steel) to bring down the weight of the product is feasible
technically. Once the material is changed, it will [gflect in the lower cost of
the material and manufacturing. '
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Similarly, for the gear chamber that alternative methods were suggested were evaluated
and then suggested. And the change of materials to bring down the weight of the product

is feasible.



(Refer Slide Time: 28:11)

Investigation Phase

Further refining the ideas put forth and found feasible is done. The new
design introduced has eliminated a number of costly manufacturing
operations and substantially reduced raw materials per unit. «

The following features are worth mentioning:

Case-| (Refer to Fig. 5)

1. Rectangular frame, designed with existing steel, eliminates need for
separate triangular frames and corresponding hardware mat g
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So, this we have also concluded that this is a feasible alternative. So, of we go for the
further defining the ideas that is natural. In fact, that means, through the several settings
to several meetings. And some of the important features are worth mentioning over here.
Like with respect to the case 1 rectangular frame design with the existing steel eliminates

need for separate triangular frames and corresponding hardware materials.
(Refer Slide Time: 28:40)

2. Effective strength (resistance to buckling) is maintained with only 45% weight
or section, as shown in figure 5. hence along Y-axis, strength is increased
outright and along X-axis, span length is halved by providing welded tie
between front and rear members with strength standard.

3. Flame cutting and corresponding dressing operations are completely
eliminated. Drilling load has been reduced with the introduction of batch
drilling process. .

4. Welding length of the new design has been reduced by 65%. Again, section
depth selected at 45 mm allows outer flange to lap against vertical flange of
feet and top ties. This adds joint strength, reduces press operations, and
provide fillet weld joint in place of butt joint to eliminate dressing operations.
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So, these are the important points. So, please go through them in a systematic way we

have written all these details.



(Refer Slide Time: 28:49)

Case-ll (Refer to Fig.6)

1. Angle iron cage (30 kgs wt) has been eliminated. The OCB load can be taken
by 2 nos. brackets (35 kgs).

2. Brackets provide support to other electrical fittings inside chamber and sheet
metal serves as enclosure only.

3. All components in the new design are such that maximum depth is within
100 mm. This is intended to enable metal pretreatment of components done
in vats. $

4. Sheet metal construction provides a good look and improved surface finish.

5. All flame cutting and corresponding dressing and tapping operations are
eliminated. Welding joints and drilling load reduced.
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And then again for the case 2, you refer to the figure, and you have all these you know

say the suggestions.

(Refer Slide Time: 29:02)

0LD SECTION (50X 50X6) NEW SECTION (45%30x2.5)

Zy

7y:4193 mm’; Zy: 1305 mm

FIG. 5
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And so, there are 5 suggestions. So, here what you do? That means, for the whole
sections we carried out this analysis, Z x, Z y. So, we calculated this as similarly the new
sections we calculated the value of Z y as well as the Z x. So, this analysis we do, and for
the old section as well as the new section. So, please you know the check or just you

verify what are the changes in the, in the sections.



(Refer Slide Time: 29:39)
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FIG. 6 GEAR CHAMBER (COVERS REMOVED)
(NEW DESIGN)
SCALE:N.T.S.
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And this is the new design for the gear chambers.
(Refer Slide Time: 29:44)

Recommendations
Case-l

The saving that accrues from switchover to the proposed method of
manufacturing is Rs 62310.00 per.annum (as illustrated in Appendix - A).

Case-Il

With the introduction of the proposed method, the saving accrued is Rs
63426.00 and Rs 69638.00 per annum (as illustrated in Appendix - B) for K3 and
Katype respectively.

Hence, the proposed methods were recommended to the management for
implementation.
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And the there are few recommendations, and this is the savings we calculate for both

case 1 as well as for the case 2.
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Appendix - A
TABLE - A1
(OPERATION DETAILS PER UNIT OF PEDESTAL ( 1 - PAIR ) : NEW DESIGN
] Operation Description NMM Per Operation
No' T Pedestal (LPai) |
1 |Shearing MS Sheets 30.0
2 |Bending 75.0
3 |Drilling and Tapping ( CSK and 320
‘ Deburring )
4 [Assembly and Welding i 1490
5 |Dressing of Welding Joints 18.0
Total
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So, the details are given the operation details per unit of pedestal.
(Refer Slide Time: 29:58)

TABLE - A2
MATERIAL AND LABOUR COST PER UNIT OF PEDESTAL (1 - PAIR):
NEW DESIGN
SI| Product |Materials| Price | Material | Labour | Labour | Labour
No Per | Cost Per |Hours Per| Cost Per | Cost Per
Kg Unit Unit Hour Unit
(Kg/unit) | (Rs) (Rs) Rs) | (Rs)
1 |Pedestal 19.3 570 | 1100 54 8.0 132
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Are this is the material and labour cost per unit of pedestal, 1-pair pedestal all this for the

new design we have this breakup.



(Refer Slide Time: 30:06)

TABLE - A3
COST COMPARISON OF PRESENT AND NEW DESIGN

SI| Product | SavingPerUnit | Annual | AnnualSavings | Total

No| Uit [Material | Labour | Demand Material | Labour | Annual
Savings

(Rs) (Rs) |(Average)| (Rs) (Rs) (Rs)
1 |Pedestal | 935 | 740 | 372 |34782.0|27528.062310.0
(1 - pair) !
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And, similarly the cost comparison of the present and new design.
(Refer Slide Time: 30:10)

Appendix - B
TABLE - B1
OPERATION DETAILS PER UNIT OF GEAR CHAMBER : NEW DESIGN

S| Operation Description NMM,Per Operation

No K3 Type / Ks Type Gear Chamber
1 |Shearing MS Sheets 1300

2 |Bending 45.0

3 |Drilling and Tapping 2130

( CSK and Deburring )

4 |Assembly and Welding 1510

5 |Dressing of Welding Joints 20.0

6 |Fitting and Others 126.0

Total
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(Refer Slide Time: 30:11)

TABLE - B2
MATERIAL AND LABOUR COST PER UNIT OF GEAR CHAMBER : NEW DESIGN
S| | Product |Materials| Price | Material Cost | Labour | Labour Cost | Labour Cost
iNu PerKg| PerUnit Hours Per PerHour | PerUnit
Kguny| ®s) | R | unt | (Rs) (Rs)
1|KsType | 420 | 570 23940 | 1140 8.0 912
Gear
Chamber
2 KyType | 440 | 570 | 25080 | 1140 80 912
Gear
Chamber
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So, all these details are here.
(Refer Slide Time: 30:13)

TABLE - B3
COST COMPARISON OF PRESENT AND NEW DESIGN
SI| Product | Saving Per Unit | Annual | Annual Savings Total

No| Unit  [material] Labour | Demand [“Waterial | Labour | Annual
Savings

Rs) | (Re) |(Average)| (Rs) (Rs) (Rs)

1 |K3 Type 701 | 914 372 [29425.20 34000.80 |63426.0
Gear
Chamber

2 |Kq Type 958 | 914 372 |35637.60 | 34000.80 | 69638.4
Gear

Chamber
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So, you please refer to all these tables.
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Implementation

A meeting was convened of all the Value Engineering Committee Members and
production personnel to discuss about ways of implementing the changes put
forth.

The suggestions is condensed form were decided to be presented to the
persons concerned and the implementation phases were outlined as follows:

1. Discussion with top management regarding the desirability of the changes
and getting approval for the proposed investment.
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And then we come to the implementation part. So, we have you know the verified or the
new designs from the different perspectives. And ultimately we went for their
implementation. So, a meeting was convened of all the value engineering committee
members and the production personal. And the suggestions are condensed form in
condensed from where decided to be presented to the persons concerned, and the

implementation phases are outlined as follows. So, this is the implementation phase.
(Refer Slide Time: 30:53)

2. Convene a meeting of shop floor production personnel to appraise them
of the proposals and get their concurrence.

3. Convene a meeting with union representatives to remove
misconception, if any, regarding the investment and the possible
reduction in workload.
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So, in the 3 step implementation phase, and then ultimately we also the convened a
meeting with the union representatives to remove misconception if any regarding the
investment. And the possible reduction in the workload; that means, you have to be open
is approach; that means, the person concerned should be very clearly inform that what
are the new changes made, and why this new changes, and to what extent you get the

benefits at all levels.
(Refer Slide Time: 31:26)

Conclusion

The above project was initiated at the instance of the Managing Director of
the Company. The success of this project has led to the impression that
prospect of substantial saving in the other areas does exists in the works and
efforts are being directed to see that all the potentials for saving are tapped
in a short span of time.

On account of difficulties in getting prototypes of the components made in
the manufacturing department, assistance to supplier’s premises was used
to get them. The first prototypes had a few weak points which were modified
to meet the end requirements.
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So, this is a case we are referring to, and as you might have noticed that this case study
the deals with almost all aspects that to be considered while you implement a value
engineering or value analysis say the project. So, please follow or please go through all

the details and so that you will come to know that how important such an excise is.

Thank you.



