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ABSTRACT

The present study was conducted on a local electronics applicance mafqufactuﬁng company in
the context of how the planning of material requirement 1s pcrﬁ::rlmed. The company 1s &
fabrication/assembly organization where raw matenals arc procured, processed and agsembled. It
would not be unrealistic to say that the manapement of indizenous industrics is not very keen o
apply Lhe operations management techmques such as inventory control, scheduling, material
requirements planning (MRP) ete. This situation can be attributed 1o a number of lailures. Bul
main reason of the organization's reluctant atirude is identified as unawareness of the state-of-
the-art techniquesand and benefits acrued out of utihzing of these techniques, a potential one of
which is the MRP. A general pereeption that the procurement of raw materals either in huge
quantity at a time or small quantity from period to period would not have any significant effect
on the tolal cost still prevails in many local companies. But the situation is certainly dilfcrent and
healthier condition can be achicved by adopting and applying these techmiques.

MRP is applied for planning of futurc activities of a company. Data on demand, of the products
(MPS}, lcad times, set-up/ordering costs, holding or carrying costs clc. are requircd. However in
this study previous data of the company for a peried of six months from January to Tune, 2002
were used lo analyse and makc comparative study. It has becn found that the procurement of
materials applying an established algorithm (i.e. Wagner-Whitin approach} mstcad of current
practice {user defined method) could reduce the total inventory cost quite remarkably. In the lot
sizing analysis an educational version production and operation management software named

POM was uscd. The outcomc of the analysis revealed that the company could save as high as

¥ii



67% of the inventory cost in case of the transformer only. Similar situation is expected to prevail
for other 1items also.

Mereover, the incorporation of MRP could facilitate the company in many respects, There 1s a
potential scope of 1miproving the current situation through reduction in the tolal inventory cost,
avoidance of reordenng, shorifalls of matenals, minimization of idle time, improvment of the
efficiency of cperations, delivery of product in a shorter period, improvment of customer service,
increase in productivity, and reduetion in the overall cost of products.

However, it would be required for the company to bring in change in many aspeets to adapt the
MRP system, the imporlant of which are the relauonship with vendor, consistent quality of the
raw materials, the documentation process, recrustment of skilled manpower, estimating the
rcliable lead umes elc. Suuvation could be improved furmther by applying the results of
mathematical model for multiple items lot size and variable lot size taking into consideration of

the real-life constraints such as store's space, available fund, tmnspon facilihes ele.
P
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CHAPTER ONE

INTRODUCTION

1,1 GENERAL BACKGROUMD
The first steps towards a systematic, model-building, approach of production control
problems were set by engineering scientisls like Taylor, Gantt, Harris, Gigli etc. These
authors based these models on a very practical viewpoint, which resulted in very simple
models, However, their insight that explicit model-building has becn a valuable
conmbution to solving production control problems. In fact it was a breakthrough in thosc

days.

Therealler the GGeld of production contrel research has developed along two scparate
lines. The first line concentrates on solving models and hardly deals with the problems as
they are encountcred in practice. The sccond line of research development was much
more 1 line with the initial practice-oriented syslemizing sicps. Based on a board
practical experience, the entire ficld is characterized in catcgories and a number of models

and techniques are given its place in this ficld.

Both of these lines did not lead to a comprehensive and complete schenie of categories,
madels and techniques for production centrol. The model-oriented line did not have
enough roots in practice, and in the practice-orienled line developments were confused
too much Ty the overwhelming complexiry of the production control field. In fact (in the

filtics sixties) theory and practice were living apart together.

From (he eatly seventies on, however, this situation has drastically changed. Theory has
developed to more normative models and the practitioners are becoming more and more
professionals. This is similar (o the development of the natural sciences, where we also
can distinguish a phase during which science and practice became integrated. The
alchemny and the scarching for the “Thilosopher’s Stone” was a major element in this

phase. The current state of affairs with respeet 10 production conlrol reminds us of the




nawral sciences. It is striking to see Lhat the search is for one comprehensive ponciple as
the basis for the solution 1o all preduction centrol problems. The three major developed
production control principles are Material Requirements Planning (MRF), Just-In ~Time
(JIT). and Optimized Production Technology (OF1).

The widespread usc of MRP is primanly due o the increasing availability of computing
power and dama capture capabilities. in the MRP approach, production control is primarily

conceived as a registration and information-processing problem.

The American profession organization APICS (American Production and Inventory
Control Society) has contributed substantially to the development of MEP. This resulted
in the profcssionalisation of the field of production and inventory conmol. In this
cducation, the MRP approach was presenied as a standard. MRP was (he basis for
developing computer software for production and inventory control. MRP being a

standard system, it was profitable to invest in the development of MRP sottware [1].

1.2 GROWTH OF MRP

Berween the two world wars, early developments occurred in the application of the
apalytical methods in solving production / inventory problems. The eponomic order
quantity was invented, followed by Lhe order point and statistical safety stock. In the
19503, companies were using order pomt — order quantity systems fo generate production
and purchase orders for product components and expediters to push completion of the
most urgent orders In the 1950s, computers became commercially available, and
companies starled using them for processing bills of materials and matenials requirements
planning. APICS was founded and played & major role in making mdustry aware of this

new potentiul.

The first company t© have an MRP system ronning was American Bosch, in Springlicld,
Massachusets, in 1959, Cther companies early in the field were Llcase, Black and
Decker, and Twin Disc. A number of computer manufacturers produced, commercial

software packages for MRP, the best known of which was the PICS package from IBM.
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1.3

1.4

IMPORTANCE OF MRFP

Computer-based production and inventory control embodies powerful new tools for more
effective manufacturing management developed over the last two decades. The intense
international competition in manufacturing has provided a swong incentive 1o
management o seek new, more effective ways of managing production to mammlam or
achieve a compelitive cdge. As a result, thousands of companies have implemented
compuler-based production and inventory control systems. The most widely adopted
systems are called material requirements planning and manufaciunng resource planning.
Many of these companies have achisved remarkable gains by implementing MRP in

terms of improved customer service, reduced inventories, and lower manufacuring cosls

[2].

SCENARIO OF LOCAL INDUSTRIES IN TIIE CONTEXT OF MRF:
The overall scenario of local industres about adopron and implementation of MRE is not
very encouraging. In Lhe race of “technology management effort”™ to face the challenges

of the fietce competition in the business world, Bangladesh falls far behind.

I he primary target of most of the industries in Bangladesh is 10 get back quick return on
investment. Long lcrm business plan is absent in many cases. A sigmificant number of
enterprises including governmenl organizations are reluctant to apply operations
management techniques. The identifiable reasons are lack of exposure to the concurrent
techmgues and facilities, high price of relevant commercially available soltware's,

inudequalz and indigenous support system, scarcity of qualified manpower ebe.

For most of the orpamzations, people at the lop management, though expenenced, arc not
lu pay adequate attendon in the context of applying the operations management
iechniques in inventory control, scheduling and matenial requirements planning (MEP).
They are not interesied to provide education and training to their employees. S0 the

overall production Jevel cannot be improved.

Computer hardwares and softwares are not very expensive now-a-days. So it is an

opporiunily for local manufacturing industrics lo tzke the advanage of computet-based



production and invenmory contol. However, one of the mam problems in implementing
MRP in local indusinies is the lack of trained manpower. Some companies purchased the
software in exchange of high price but cocld not mn it due 1o the above-mentioned

prablem.

In Bangladesh, most of the orgamzauon does not follow any standard either national or
mlematonal. Very few manufactoring organizations have so far implemented ISO
standards. In this project study 1t has been noticed that the company under smdy does not
apply the operations management wwehniques in inventory confrol, scheduling and

material requirements planmng (MRD).

1.5 OBJECTI¥YES OF THE STUDY/PROJECT WORK

The foregoing discussions amply demonstrate the gloomy picure of operation
managemenl system in-indwestries of Bangladesh. Unless the indusmics implement
appropriate measurcs to improve their operation managoment system as quickly as
possible, it will be very dilficult, if not impessible for them w slay m the business world.
The present rescarch study is an attempt to be conducted to critically examine the existing
situation particularly the weaknesses and limitations. In this regard a ypical organization
has been selected as a model. The following objectives have been defined for the study:
To study and investigalc the scope of implementing the MRP concept in a loeal
electranics appliance manufacturing industry.

To estimate holding and set-up/ordering cost of individual malenals

To recommend appropnate measures to be adopted by the company in applying MRP and
lo 1dentify the action plans for futore work.

To identify the scope of applying MR software including MPS and MRP lot sizing for

some major products.
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CHAPTER TWO

BACKGROUND STUDY & LITERATURE SEARCH

2.1 INTRODUCTION

Material Requirements Planning (MRP) is based on several concepts that are independant
versus dependent demand, manufacturing lead times and common use items. Independent
demand means that demand for a product is not directly related w demand for other items.
Independent demand is influcnced by market conditions ourside the control of operations;
it is therefore independent of operations. Examples of independent demand are finished
goods and spare parls i 4 manufacnng company-that 15 used o satisfy final customer
demand. [ndependent demand must usually be forecasted. Dependent demand means that
demand for the item is related directly to the demand for some other product. Dependent
demand 15 not independently delermined by the market, Examples of dependent demand
arc mw materals and work-in-process inventorics used in manufactunng compames 1o
support the manufacturing process itselfl MRP is based on the concept of dependent
demand. By exploding the master schedule through the till of macrials (BOM), 1 1
possible o denve demand for component parts and raw matenals. The MRF systern can
then be used to plan and control capacity, and it can be extended o resource planning
throughout a manufacmring firm,

The lead-time for a job 15 the time that must be allowed to complete the job from start to
finish. There are wo bypes of lead-times in MRP: orﬂering lead-times and manufacuring
lead-limes. An ordering lead-time for an item is the time required from mitsation of the
purchase requisition to the reccipt of the em from the vendor. [T the flem s a taw
matenal that 15 stocked by the vendor, the ordenng lead-ime should be relatively shor,
pethaps a few weeks. Manufacturing lead-time is the time required to fabricate a par.
This lead-lime may be substantial in cases it can be several months.

Common use items are raw materials and components that are used on more than one
product. MRP collects these common use items from different products to effect

gconoinies in ordering the raw marerials and producing the componenis [3,4].



2.2 MRP SYSTEM COMIPONENTS

Fig 21 shows the basic components of an MRP system. Three major spurces of

infermation are mandatory in the MRP systems are: a master production schedule (MPS),
an ventory stams file, and a bill of materials (BOM) Gle. Using these three information

sowces, the MRI' processing logic (computer pregram) provides three kinds of
information output for cach pioduct component: order relsase requirements, order
rescheduling, and planned orders.

Masier production Schedule (MPS) The MPS is initially developed from firm customer
orders or from forccasts of demand before the MRP system begins to operate. The MDPS 15
an mput 1o the MRP syslem. Degigned to mest market demand, the MP5S identifies the
quantity of each end product {end 1em) and when it needs o be produced during each
fuwre pericd in the production-planning horizon. Orders for replacement (scrvice)
components for customers arc also enlered as end items in the MPS ‘I'bus, the MDPS
pmv{di.;:s the focal information for the MRP system: the MPS ultimately governs the MRP
systems recommended actions on the tming of procuring materials and producing

subcomponents, which are geared 0 meeting the MPS ontput scheduie.

Master production
Schedule {MFPE}

ll

Material -
Tequircments Bill of

F Planming (MRP} peear— matenals

Processing logic file

! i !

Inventory
status
file

Circler release Plarmed
Eequirements é:'rdj, res;heduhg% Orders
(Orders 1 be ( c"""‘" 'I“‘“ “’“”‘I{z‘-‘ ite. {Futurc)
released now) ancel open orders)

Figure 2.1 Material Requirements Planning System.
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Bill of Materials (BOM}- The BOM identifies how each end product is manufacrured,
specifying all subcompenent items, their sequence of buildup, their quantity in each finished
umt, and the work cenwers poerforming the buildup sequence. This information is obuained
from product design documents, workflow anclysis, and other srandard manufacturing and
industrial engineering documentalion.

The primary informaton 1o MRP from the BOM is the product strucmre, Product strucmre s
the levels of componcnts 1o produce an end product. The end product is on level 0,
components required for level 0 are on level 1, and so on.

[nventory Status File- the MEP system must retain an up-to-date [ile of the invenwry slatus
of each ilem m the product siructure. This file provides accurate information about the
availabifity ef every lem controlled by the MRP sysiem which can then mainiain an acourate
accounting of all inventory transachions, both acual and planned. The inventory status file
comlains the identificaton numbcr, quantty on hand, safefy stock level, quantity disbursed

{atlocated), and procurement lead ume of every nem [3].

2.3 5COPE FOR MRP

There are many reasons for the poor performance of some MRP systemis in practice. Some of
these relate to the need for widespread education in MEP thinlang and io the necessity for top
management & ensure success, Othors are more technical in nature and include:

Lead- times: a MRP assumes production lead times to be known and fixed. Each product is
given a pre-defined production lead-nme. These mes arc estumates and untortunately MEP
users often treat these lead times as being very precise.

Design/Quality: The areas of production environment design and anicntion to qualiy issues
arc not addressed. MRP systems tend to assume (hat the environment exists as is and is not
subject (o change. This pives nise 10 the need for a prodnction envimonment design element in
the factory co-ondmaton subsystem.

Infinite Capacity: MRP assumes mfinite capacity, i.e. when a master production schedule is
derved, all resources beimg used m the plant can be assumed fo offer at least sufficient
capacity to fulflt that schedule. This is hased on the premise that the plan has already been
passed through rough cut capacity planming and therefore must be *achievable’™. Both JIT and

OPT schedule production assuming a limited capacity



Batch sizing: Many implemented MRP systems tend to use the ideas of economic batch
quaniitics afier calculating the planned order quantities. Batches are larper lhan 1s neccssary
in order 1o affsct he supposed costs of set np and inventory. JIT and OPT have overcome the

batch size problem.

Business Flanning T

Master Produstion Stratege lssues
Schedule

¥
Requiremenls Planning

+ Tactical 15s0es

¥
Factory Co-Ordination ¥
+ - Crperational
PAL PAC PAC [szues

v ¥ ¥
CCLL1 CELLZ l CELL N

Figure 2.2. An archilecture for production management systems.

2.4 MRP WITH ADAPTATION

The shortcomings discussed 1 seetion 2.3 however were tried by many o reduce or
eliminate. Paul Higgins proposed a solution in 1992 in Figure 2.2 above. This architectors
reflects a sinwation where a factory has been decomposed in so far as possible mito a scries of
group technology bascd production cells, where each cell is responsible for a family of its
products, componenls or processes and is conmolled by a production activity control (PAC)
systemn. Another possibility is that each proup 13 actually geographically dispersed, that 15
there are a number of different focused factories. The [elory co-ordmation module cnsures

thal the individual cellsffactories interact to meet an overall production plan.



Stratepic issues: Smategic production management issues Telate to: the deternmmalion of the

products w be manufactured; he matching of products to markets and customer's
gxpectations; and the design of the manufasturing systwem.

Tactcal 1ssues: Tactical issues relate to the generation of delailed plans to meet the demands
imposed by the bong-range production plaa. It invelves the breakdown of the products in Lhis
plan into a feasible master producuon schedule.

Operational 1ssucs: Operational PMEY issues essentially involve wking the output from the

actical planming phasc, ¢.g the planned orders from an MEP system and managing the
manufacniring system in guasi real time to mect these requirements

Requirements planning 1s concerned with translating the master schedule items inm
component requirements for short term planming and purchasing. Factory co-ordination and
production activiy conmols mainly deal with the operations associated wilh manufactunng

lhe component items and assembling the finished product [6].

2.5 MIRP AND MANAGEMENT

MR increased slatus, however, has not been realized through a simple steady advance in its
scope and application Indeed. Lhe more ambiticus MRP has become |he mere uncerlain has
been the outcome. Targe complex systems have sometimes achieved wonders for companies
and at other times have proved disastrous, Paradoxically, it 1s the suspeet namre of the
cutcome, which has crealed its noloriery, The stams of MREP has been enniched a3 much
through its failure as through is success. Its appropriateness and effeclivencss ave & mamer of
CONTENTON.

MRP implies that managers have (o weat cverything formally, Once the MRI* system has
been taken on, all sorls of {lexibilines m the business appear 10 have been lost. If they are 1o
be recovered they have to be recovered in the same {ormal idiom as the MRP system itself.
Safizadeh and Raafat {1986} examined this quesion a8 the fundamental pre-condition which
managers must accept for MEFP o work. Mehta {1980) examines how safety stock must be
formally assessed within the MRP system. Civerolo {1980} studied ways of handling the
overtme question ¢ cope with an overloaded master schedule and suggested a formal mule
where overtime also could be stuctured in relation o the MEP scheme. Turner and Hurst
{1988} examincd what the master schedule had to assume within the procedurcs of an

crganization to be effective [7,8].



2.6 DETERMINATION OF LOT SIZES

With the emergence of MR a need arose for new method to determine the 1ot size under

conditions quite different from that assumed under independent demand inventories.

Specially lhe conditions are follows:

1.

Deternunistic demand - items conrrolled by MRP are materials or componens nsed
in making higher level items, Whereas the final producls may have unceriain
customer demand, once the production schedule has been decided. So, with some
cxeeption such as component with service demand is considered deterministic.
Discrete demand - rather than demand occurs continuously, demand occurs at
discrote intervals at the beginning of planning period.

Variahle demand - due to fluctuations in customer demand the size of demand can
vary from period 1o peniod.

No shortage - as shorlages would cause delay in production of higher level items
and ultimately of final products, no shortages are allowed.

Carrying cost based on end of inventory - the objective is to minimize the sum of
ordenng and carrying cosls wilh the constraint that all net requirements must be
satisfied. The carrying cost is bascd on the available imventory at end of each

planging perod.

Economic Order Quantity (EOCQ)

LOOQ 15 preferable when relatively constant independent demand exists, not when we know

lhe demand. TOQ 18 4 statistical technique using typically average demand for a year whercas

MRP assumes known demand. Opcrations managers should wke advanmge of demand

miormation that is known. However EOQ is still used in many organizanon.
In EOQ caleulation, '

g* = N{2krh)

Where, q = cconomic order quantity

k = ordering cost
r=avirage rate of demand

h =holding cost

10




Period Order Quantity (OO
The POQ uses the same type of economic reasoning as the BOQ, but determines the number
of periods to be eovered by each order rather than number of units 1o order.
C{)=Kt+hn)?2
It can be proven that, *{1*-1y= 2k/hr
Where, Ct) = tolal cost

k = orilering cost

h = hoiding cost

r = average rare of demand

t = the cycle time. The largest value of t such that t (1-1) is

less than or equal to 2k/hr

Lot for Lot

The simplest lof sizing techmigue is lot for lot. A lot is scheduled in each period in
which a demand oceurs for a quantity equal 1o (he net requirement.

An MRF system should produced units only nceded, with ne safety stock and no
anticipation of further order. When frequent orders arc cconomical and just in time inventory
lechmique implemented, ot [or lot i3 wvery gfﬁciant. However when ordering cost is

significant or management is unable to implement JIT Tot for lot would be expensive.

T'art Period Balancing (PPB)

FPB 15 a more dynamic appmach to balance ordering and holding cost. PPB uses additional
information by changing the lot size in the future. PPB amempts (o balance ordering and
holding cost for known demands. Part Period Balancing develops an economic par period
(EFP), which 1 the 1atio of set up cost to holding cost.

Wagner - Whitin

The Wagner - Whitin procedure is a dynamic programming madel that adds some complexiry
to the lot size computation. It assumes a finite time horizon bevond which there are no
additional net requirements, The Wagner - Whitin algorithm, however, employs a
mathematical optimization techmique cailed dynamic programming and find almost oplimum

solution,
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The algorithm first detetming an optimal plan for period 1, then for 1 and 2, then for 1, 2 and
3 and so forth, until an optimal plan is obtained through the planning horizon. At each stage,
the cost of previous oplimal plans are used in determining the current optimal plan.
Let B+, = the cost of satis[ving demands fer perieds i+1 through j using one
Order o be received at the beginning of penod 1+1
f = the minimun costs over penods one through j where the inventory
at the end of perdod j is zzm
=min {f; + ey} where j=l,........ =i, -1 & =0
The equarion depicted above to determine [, the minimum ordering and carrying cost through
period J, we should select a regeneration point, 1, such that the sum of minimum cost through
i plus the cost for one order afler 1 will be a minimum. In searching for the proper value for i,

its need Tooks back no further then i, the regeneration point selected m determinmg £,

[2].



CHAPTER 3

COMPANY PROFTLE AND ITS PRODUCTION LINE

31 INTRODUCTION

L he data used in this study were collected from a local electronics manufacturing company.
(Girameen Ritek Ltd. This manufacturing indusiry is primarily of electronic nature, arising out
of a joint venture between Grameen Fund and a sister concern of internationally reputed

Grameen Bank, and Bitek (Rangladesh Innovative Uechnology Group).

The Buek group was founded in 1993 with a commiiment to esmblish commercial
manutacure locally innovated of eleclronic products, “Volt-Guard” was made as the Frst

product, which iz an abnommal vollage protection deviee,

As of date most of the power line problems encountered in developing countries like ours
have been taken care of and different ranges and models of Volt-Guard and Stabiliser wilh
Volt-Guard have been produced to protect diffevent types of equipment and housc-hold
appliances under varying power line conditons. Today thousands of cquipment and house-
hold appliances in Dangladesh are under the protection of different models of Volt-Guard and
Stabiliser with Volt-CGiuard with brlliant records of success even under extreme sbnormal

power hnc conditions.

Now, the company also produces UPS (Uninterruptible Power Supply) for computer and IPS
{Instant Power Supply) lor 1V, Fan, and Tube Light which caters inslant power back up for

2-3 hours of power shut-down.

‘The company has two sections: Stabiliser section and [PS section, In IPS section differcnt

ratings of [PS and UPS are manufactured.



With such a high rechnological standing of Bitek and {he proven administrative and econonne
strength of Grameen establishments, the new joint venmre (rameen Bitek Ltd. aspires to
provide a pioncering lead in the technological arena of the country and be of service to the
nation.

32 LAYOUT OF THE PLANT

The company's layout is (he type of process layout where production system is arranged info
groups according to general types of manufacturing process. I'he plani layout of Grameen
Bitek Ltd. is shown in Figure 3.1. The operations carried out in making a typical product are
PCB preparation, component preparation, PCB fabrication, hardware fixing to cabinet and
lesting. Depariment is calegorized according to the operations. Testing department does the

adjustment of low-cut voltage and high-cut voltage.

PCE preparation Component preparation

PCB fabrication

¥
Aszsembl

Sl ]  Cubinet
¥
Testing L = Finish

production

Figure 3.1 Simplitied Plant Layout in Grameen Baek T.ed.

3.3 STABILISER SECTION
Stabiliser section is the key section contributing the bulk of its tornover. The company’s
highly mained engincering and manufacturing team have been successfully manufacturing

YVolt-Guard and Sbiliser with Volt-Giard for the last one-decade.
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Keeping pace with latest changes in technology, the company is making considerable
investments in manutactudng and in-house R&D, which is an imporant consideration of
(Grameen Bitek. Continuous R&D has elevaled the quality of Volt-Guard and Siabitiser with
Volt-Guard to an enviable posiion and feedback fom the market 15 always conveved 1w the
R&D section for technological improvements. It enhanced its product range to upgrade rating

of input and culpar voltage.

The company is currently producing Velt-Guard of 2200VA, 3300VA, 4400VA & 5500V A
and Smabiliser of 300WA, 350V A, R00VA, 1100VA, 1600VA, 2200V A, 3300VA. 4400VA,
and 5500VA. The company shortly has started manufacturing of 3-phase Volt-{ruard and
Stabiliser.

Exhibit 1: Yolt-(Cruard and volt-Ciuard with Stabiliser.

3.4 STABILISER FEATULRE

The Stabilisers are designed according 1o the requirement of individual customer, conforming
0 recopnized standard includmg BSTT and BUGET.
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DESIGN

The company boasts of modemn design and production techniques. In-house R&D activities

are continuously betind Lhe development of quality products.

TESTS

Tests are camed oot rporously at every slage of assembly. Stabibisers are qualified for
dispatch on successful completion of the following routine lest.
+ Elecoomc componcnt L3t
+ Transformer west
+ Plug, socket test (by laking samples), on procurement.
¢ Fuse holder and swiich test.
- Switch on repeated onfoff (50 cyeles) with load.
- Warming on maximum raed current
+ Cables & connecting wires test
- ¥isual
- SBolderability,
+ (ahinet check {100%), on procurement.
+ Complele cireuit test,
+  Adjustment of mput and output voliage settings.
+ 440 test, f

QUALITY

The company is committed 1o achieve excellence 1n the gquality of producis and the serviees.
The quality policy not only adorns the walls of the company but also genuinely follows at
every stage of manufacturdng. Lifors are always made from procurement to processing o

build and constantly adapt upgrading the lechnology o maintain the qualiny.

3.5 PROCESS FLOW CHART
The company has sales cxecutive and dealer all over the country. On the basis of previous
sales, customers direct order to dealer or at sales office and demand collecled by sales

executives of the marketing department a futuristic forccast of stabiliser requirement of

&



production is made. The factory manager prepares the master production schedules, material
requitement in consultates with stores. Figure 3.2 shows the process flow chart for showing

the activities in manufacturing.

Sales
Forccast

Planning - >

Store

h 4

Cabinet Fabrication PCE Preparation
Section Scoticn o E— Section

Nt

Aszzembly

!

Testing > Packing

Figure 3.2 Pracess flow chart showing the activities in a manufactaring company.

For every oype and specification of volage stabiliser there is a distinct design. Store gives the
information of the raw material on hand, Raw copper board is cut to sizé by manually
operated cutting machine, IMCB of siabiliser is fabricated in fabeication section where ¢lectne
soldering irons are uscd. The complete PCB is delivered from fabrication section to
Assembly section to make a final product. All fittings are done according 1o the design and in
this repard a number of mechameal wols are used. Afler the assembly the stahiliser is tested

and delivered to cuslomer [9,10].
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CHAPTER - 4

METHODOLOGY

4.1 INTRODUCTION

Since there are scveral categures of smbilisers being fabrcated in the company, it is
necessary to construct BOM for each category to make the final MRP for the whole
production. In this chapter the steps followed m MRP have been discussed with a simple
example. Moreover, the method of conswuctng the bill of materials, estimating the lead-time,

holding cost, set-up or ordering cost, determining the lot-size is also bricfly discussed.

4.2 WORKING PRINCIFLE OF MRP

The master production schedule 1s a listng of (i) what products are 1o be produced, (ii) how
many of cach product are to be produced, and (i) when they are to be ready for shipment.
The general format of the master schedule 1s shown in Figure 4.1. The master production
schedule must be based on an accurate estimate of demand and a realistic assessment of the
production capacity. In MRP, it is important to know not only the current level of inventory,

but also the future chanpes that will oceur against the invenlory.

Week numbser ] \ G 7 8 g 1
Produst P I l a0 75
Produet P2 ) 6l 00 20
] Iy
JEte. L

Figure 4.1 Master Production Schedule for products P1 and P2
showing weekly delivery quantities.



The stocmare of an assembled product can be picrurcd as shown i Figure 4.2, This 15 a
elatively simple product in which a group of mdividual components make up two
subassemblies, which in tumn make up the product. ‘The product strucmre is in the form of a
pyramid, with lower levels feeding into the levels above The dashed line shows the mw
materials used to make the individual componcnis. The rtems at each suvccessively higher
level are called the patents of the items in the level directly below. For example, subassembly
S1 is the parent of compenents C1, C2 and C3. Product PL is the parent of subassemblics S1
and 52. The produsct siructure must also specify how many of sach ilem is included in its

parent,

P1

51 52
(1} (3)

Co

P @ |
: | @ (2) ! {0
l

Cl 2 C3 4 C3
I
I
I

Figure 4.2 Product Structure for Product L.

The master schedule specifies a period-by--peried list of [inal products required. The BOM
defines what malenals and components are needed for each product. The MRP program

computes how many of each component and raw materials are needed by "cxploding” the end

product Tequiremnents into successively lower levels in the product structure. Now referring o
the product struchure in Fizure 4.2, 50 vnits of P1 cxplodes into 50 vnils of subassembly 51

and 156 umts of 52, and the following numbers of units for the components: C1: 50 units,
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P2

C4 Cé 7 C2 I C8

(1 (2 {2) (2) (1}

Figure 4.3 Product Structure for Product P2

C2: 200 units, C3: 50 units, C4: 300 units, C35: 300 units and C6: 150 umts. The quantilies of
maw materials for these components are determined in a similar manner. Stmilarly for product

PZ in Figure 4.3, the quantities of subassemblies and components can b determined.

Net Requirement

Most inventory systems also note the number of unils in mventory that has been assigned to
specific furure production but not yet uscd or issued from the stockroom. Such items are oficn
referred to as allocated item. Allocated items increasc requirements and then should be
included in an MRP planning sheet. The allocated quamtity has the cffect of incrgasing the
tequircment (o1, alicmatively reducing the guantity on hand). The net requirement MRP is:
Met Reguirements

= [(Gross requirement) + (allocation}] - [(on hand} + {schedule receipis)]

= [Tolal reqmrements] - [available inventory]

Sample Calculation:

let us consider component C4 is made out of raw material M4, The ordering and
manufacturing lead times needed to make the MRP computations are a5 follows:

P1: assembly lead time = 1 week

P2: assembly lcad time = | week

S2: assembly lead time = | week

53, gssembly lead time = 1 werk

20



C4: manufacuring lead time = 2 weeks

M4: ordenng lead time = 3 weeks

From the Table 4.1 to lable 4.6 (MR solution} it would be clear to find matcrial
requirement and 115 timing (backward calculation). At table 4.6, on hand material 1s 30 and
sehedule reccived i 30 1ol 0 ilems is available at period 3 but gross requirement i only 60
therefore 20 flems are access. On period 4 this 20 items would act as on hand item and gross
requirement is 270 therefore its need 250 ilems only. These 250 items will be needed to order

at period | and soom

21
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Now MEP solution is as ke this:

Pened

1]

Hem Producot P

Gross Beguircment

50

Scheduls Receipts-

On Hand

et Regulrement

Planned crder Release

1Y)

Ti

Period

Tteen: Presduct P2

(rross Requircmnent

60

M

20

Schadule Receips.

Oy Hand

et Bequircnicnt

ifl

i

al]

Plarnad order Bolease

&0

]
El

0

Penuol

Leem: Produet 32

Gimss Requirement

100

150

Schedule Eoceipss-

On Hand

et Reguiremeant

150

Planncd orler Release

100

Meriod

a 4]

Tween: Produrt 53

Gross Requircmcnt

&l 0

Schedule Becaips

O Hand

et Baspurernent

fill 70

20

Planned omter Relaase

T 24

Perod

ltemn: Froduct C4

(iross Eoquiremenl

27

300

Schedule Raceipts,

O Hand

Mer Requirement

|

20

300

Planned ovdar Relcasc

il

270

al]

Perod

& |

i

[tom: Produst ba

Giross Reguirement

270

00

Schedule Keconpes,

O I Tand 3l

20

et Requirement

250

pai

300

Planncd onder Belewse

251

20

300

Figure 4.4 MRP solution of the Sample Problem
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4.3 CONSTRUCTION OF BILL OF MATERIAL (BOM)

The consmucton of biil of material m complete form for a practical product 1s undoubtedly a
iedions work. In a stabiliser there are larger number of components or parls. To consmuct the
BOM it is necessary to be famihar with all the stages of fabrication and sicps adopled in
assembly or subassembly. Considering the practical limitations, onfy (e major items were
laken inlo account in constructhng the BOM. A typical BOM for a stabiliser of 330VA is

presented m Figure 4.5
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Stabiliser-550% A

Tranzfarmer Ciectir Board CabinJ

] |

Fuse FPush Walt Cirommct
Haotder  Swatch Micter

Cal:nn-::t

Power Scchet
Switch
| | | |
PCTR Dlmde Z. D[m[ic Z Dmn!i: ‘ VR Relay IC
In 4007 4 Ty [ 2 1k Spf1vilia Lh324
LED LED LED
Red Green Yellow

Tr Tr. Tr.
D400 H1081 428

[ R

Be. Fc. R Re. e, Re, Re, Re Be. Re R,

1k 1k 12k 33k 33M| ATk 10k 22k iM B2k [ T
150w 1idny 18w 1idwe 1idw 1idw 18w 14w 1idhw Tidw 2w
Re Re Re. R,
[FLE 1w 1w 1idwe
Cap.  Cap.  Cap.  Cap. Cap.  Cap.  Cap Myler Cap Ceramic Cap.
[G0hnf 220mf 100mf 10mt 4 7mb 1mf 0.47mf 3223pf 1-pt
63y 5w 5v v Sov 100y 50w 250 2a law

Figure 4.5 The Bill of Material (BOM) of 550V A Smbiliser.

4.4 ESTIMATION OF LEAD TIME

The lead-time for a job 15 (the tme that must be allowed lo complete the job from smd Lo
finish. There are two types of lcad umes in MEP: ordering lead-time and manufacmring lead-
time. An ordering lead- time for an ilem 15 the tme required from initiation of purchase

requusition 1o the receipt of the item from the vendor. If the item is the raw material that is

24



stocked by the vendor, the ordenng lead- time should be relatively short, perhaps a few
weeks. If the item is fabricated, the lead -time may be substantial, perhaps several months.

In this case, data on manufecturing lead times were collected from the concern opertors
whereas ordering lead times were based on the recorded data in the store. In erther case lead-
time is taken on the besis of 'time needed most frequently’. Here 1t has been found
manufacturing lead time and assembly lead - nme are matiers of days and ordering lead time

is a mater of days, 1 week or 2 weeks for item purchased locally.

4,5 CALCULATION OF SET UP AND HOLDING COSTS

Se1 up cost is the cost to prepare a machine or process for manufacturing an order. It
increases with the number of orders, Holding cost is the cost to keep of carry inventory in
stock. This cost increases wilh |he size of the inventory. Total cost is, therefare, the

summation of

-~

-

Cost \ & Total cost
- 4&——— Carrying cost
Ordering cost
~. /
T Purchase cost

v Ordorquntity
Figure 4.6 Cost clements showing the total inventory cosl

holding cost, ordering cost and purchased cost. Figure 4.6 depicts the typical total inventory
cost with order quantity. The cost eletnents relating to the set up and holding cost being
gnormous therefore its determination became quite difficult. Data were collected on the basis

25



of procurement officer's buying experience. The data will not be exact due to guess and rough
estimation. However, holding cosi elements and 1ts percentage value of inventory is shown 1n
Table 4.1 and ordering cost (set up cost) in Table 4.2, It may be mentioned here Lhe elements
of ordering cosis should not be expressed as percentage value of inventory

Table 4.1 Holding cost elements

1. Housimg costs such as building rent, depreciation,

operating ¢osi, laxes, \nsurance. . . . .. .. (3-10%}
2. Material handling costs incluchng equipment, lease or

depreciation, power, operating cost................. ... . (1-3.5%)
3. Labor cost from exira handhing {3-5%)

4. Investment costs such as bormowing costs, axes
and insurance on inventory {6-24%)

5. Piilerage, scrap and obsolescence. {2-5%)

Table 4.2 Ordering cost elements

1. Preparation of purchase requisition
Preparation of purchase order

Mail

Expediting, (telephone & telegruph)
Transportation

Receiving

Inspection

Put away

e e B~ T B B

Updating inventory records
10, Paying invoice
11.1.C

12. Customs

[2,3,11,12]
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4.6 SELECTION OF PRINCIPAL ITEMS FOR EVALUATION
There are as many as 45 end items for stabiliser according to BOM chart But all these items
are neither costly nor frequently ordering items. it is enourmous to take all the tems for lot

sizing delermination, So ABC analysis 1s tequired for identifying sigmificant items,

4.6.1 ABC ANALYSIS

Matenials management involves thowsands or even millions of individual trausactions ecach
year To do their job effectively, materials manapers must avoid the distraction of
unimportant details and concentrate on significant maners. Inventory control procedures
should isolare those items requiring precise control from other items that can be controlled
with less precision. Selective inventory control can indicate where the manager should
concentrale s elffors.

It is usually uneconomical to apply detailed inventory control analysis to all items carried in
an inventory. Frequently, a small percentage of inventory items accounts for most of the total
inventory value, Tt is usnally economical to purchase a larpe supply of low cost items and
maintain litlle conirol over them. Conversely, small quantitics of expensive items are
purchased, and tght control is exercised over them. 1t is frequently advantageous to divide
mmventories into three classes according to the taka volume (the product of annual quantity
and the unit purchase cost or production cost). This approach of categorizing the items 1n
terms of “ilal', ‘middle order’ or ‘trivial' is called ABC analysis.

Grameen Bitek utihzes 47 ftems for production of the 550VA siabiliser. In this enalysis, 29
items were taken for determining annual usage of inventory. Because some items have the

same price (purchase value) and samne quannities nccded for the stabiliser.



TABLE 4.3: Sample annual usage of inventory

Sk Ko ltem Name Annwal Taka Usage Percent of Total Taka Usage
i Trangformer 3,560,400 513
2 Cahinet 95,040 137
3 Relay 52,272 7.5
q Wolt Meter 30,885 4.4
5 Socket 29,700 1.3
P8 W R- 100K 17,820 2.0 !
7 Capaciior 1000miradv 15 444 2z |
B Trangisior-H 1051 14.256 2.1 |
9 Power Switch 11,2586 1.6 f
10 Tranjistor-D400 10,602 1.5
11 Integrated Circuit-LM324 10,0538 15
17} Cirguit Board 8,743 1.3
13 Fuse Haolder 7722 11
14 Zenar Diogde 12v 6,415 92
15 Push Switch 5,346 077
16 Zenar Diode 4 Tv 3,520 056
17 Ceramuc Capacitar 3,80 D35
18 Capagmor 220mir3 5+ 3.564 351
|2 Capacilor 1mii3 5y 2,613 38
20 Mvler Capacitor 1,500 027
2l Trangistor-C 323 1,544 022
2 Regustor 100k 25w 1,283 e __O}R
23 Capagitor 10m{{50v |. 188 a1y
4 LED G50 L
25 Begistor 22k/0 25w &4} 009
2% Diode Ind 007 534 008
27 RBegisror 1340 3w 475 0.07
78 Rewistor 3 3k 25w 427 _ohns
29 Registor 1k/0 25w 213 003
Total = 6,95 175 Total = 100
Table 4.4: Samplie ADBC classification of inventory
Classificarion Item Sertal Anmual Taka | Percent of Total Numbser of Percent of
Number Usage Taka ! fwape [ems Total NKumber
of [tems
[ A 1.2.3 503,712 725 3 10.3
i B 4,5 60,588 8.7 2 69
C Rest of Numnbers 1,30.875 185 24 228
Total 6.95,175 100 29 100

The ABC analysis reveals that transformer, cabinet and relay were the most costly items

responsible for about 72.5% of the total annual raw material cost, while representing only

10.3% of the inventory items. So iransformer, cabinet and relay could be classified as ilem A,
Similarly voltmeter (4.4%) and sockel (4.3%) accounts for 87% of ihe value of the

inventory, while representing only 6.9% of the inventory items. Yoltmeter and Socket could
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be termed as B item. The rest of the items were considered as C items whose volume
accounts for 18.8% of the inventory value but 82 8% of the mventory items. Figure 5.1 shows
a typical ABC inventory classification. The class A items require the greatest atlention, and
the class C items need no special calculations, gsince they represent a low nvenrtory
investment. The major concern of an ABC classification is to direct attention to those
nventory items that represent the largest annual expenditures. Tight control, sound operating
and attention to security on A iterns would allow to control a large Taka volume with a

reasonable emount of time end effort [3,13].

4.6.2 SELECTED PRINCIPAL TTEMS

Only cleven items were laken into account for lot sizing delermination that is used in bulk
quantity. The items were as lollows:

1y Transformer

2) Cabinet

3} Relay 5p/12v

4) Voltmeter

5} Socket

6) Vanable Registor 100K

T} Transistor D40

2 ICLM324

9} Electionic Capacitor 220mfi35V

104 Registor 100k/0.25W

11)Light emithing diode-red

4.7 POM SOFTWARE

The POM software, developed by Howard Weiss, is an educational version used to solve
problems related to operations management. It has 20 modnles such as Aggregate Planning,
Assignment, Balancing Assembly Line, forecasting, Inventory, job Shop Scheduling, Linear
Programming, Location, Lot Sizing, Material Requirements Planning, Project Management
(PERT/CPM), Waiting Lines efc.

The module of material requirements planning (MRP) contains the columns named as [tem

name, Level, Lead time, Per parent, on hand inventory, Lot size and Minimum quantity The

paz)



term ‘level’ indicates the level based on BOM product structure. This implies that the number
inserted into this column will represent the level of the ftern in the BOM structure. ‘Lead
time’ is the ime elapsed from placing an order and the receipt. There are three types of lead
times' assembly fcad tmes, mannfacturing lead times and ordenmyg lead times respectively
applied to assembly, manufacture a part and raw malerials. ‘Per parent’- tells the number or
quantity required to make one unit of the product

The sample calculation is this section is for S50VA Suabiliser whose product structure
comprises of three fevels. The data obtained have been arranged in a tabular form {rom low
level [0) item to hugh fevel (2) item starling with lotal requirement {TOT. REQ.}, on hand
inventory {ON HANDY, schedule receipt (SCHE. REC.};, net requirement {(NET REQ.);
planned receipt (PLAN REC.) and order release (ORD. REL ) against the period.
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CHAPTERSS

DATA COLLECTION AND ANALYSIS

5.1 INTRODUCTTON

The data and information collected were translated into usable formats and then analyzed.
The analysis was carried out by an educational version of production and operations
management (POM) software. This software is of very limited capagity with which 1t 15 not
possible to handle a real life industrial problem having a larpe number of products over a
wide herizon of time penod. In the present study only the main items of products (stabiliser}
were considerad for a tme-period of about six months to calculate the demand for the

subsequent penods.

52 DATA COLLECTION

Tn manufacturing Stabiliser raw malerials or paris are procured from local markets and from
imporiers. Some of these ttems are used directly whereas majority pass through some tests
and operations and then used. For the latier case, the lead-time for a job is the time required
completing a job by performing the necessary operations & tests. For the former case, the
lead-time for an item is the time required from initiatiou of purchase requisition to the receipt

of the item from the vendor,

Data on lead Gmes were collected from the concerned operalors whereas ordering lead times
were based on the recorded data in the store, Tn either case lead-time has been chosen on the
basis of ‘time needed most frequently’. It was noticed that manufacturing lead-trme and
assembly lead-time are matters of days and ordering lead-time 1s a matter of days or 1-2

weeks.

5.3 DETERMINATION OF SET UP AND HOLDING COSTS
The cost elements relaiing to set up and holding costs being enormons, therefore, ils

determination became quite difficult. The dilficulty arose due to non-availability of data as
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formatted in the text, Therefore, information was pathered from the procurement ofhcer’s
buving experience and relevant figures were estimated. 50 it is natural that the figures/data

will not be exact due to guess and rough estimation

But POM does not facilitale of this aggregation And if it (apgregation) 15 dome from
manually done spreadsheet it would be time consuming and also there would be chance of
errors. Therefore to avoid lot of data handling and errors and also to minimize the tedious
effort, it is advantageous to caloulate the quantities of raw materials requirement by Excel. It
may be noted here that the results determined by Excel will be exaclly the same as the data
determined by manually prepared spreadsheet The result of malerial requirement planning
(done manually) for 550VA stabiliser is shown from next page A sample calculation for
determining ten, S50VA Stabiliser's is given from Table 5.1 t0 Tablg 5.5

Tuble 5.1 Material Requirements Planning for 550VA Stabiliser

Frem name Level | Lead | Per Onlland | Lot | Min Pd | Pd Pd | Pd
Time | Parent | lnventory | stzc | quandty | 1| 2 2 |10
(days)

Stabiliser
Transtormer

Ckil Board

FCR

Diode ind007

Z Diode 4 Tv

Z Diode 12v
L.F.D-Red

L E D-Green

L E.D-yellow
T1rangistor D}
Trangistor H1061
Trangistor T828
YR-1001

Relay 5p¢'12%12a
IC LM324
Registor i/ 5w
Registor 1025w |
Registor 1.2k
Bemstor 3.3k
Repstor 338
Regisior 4 7k
Begistor 10k
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"Table 5.1Malenial Requirernents Planning for 550V A Stabiliser (continue)

Regstor 22k

Rexistor 1M

Remstor 82k

Registor 1M- 5w |

Registor 100k

Fegistor 120k

Remistor 220k

Registor 270%

V2 B B b b | bk bk 2| B

Cap V000mf-63v

Cap 220mf-33v

Cap t00mf-35

Cap, 10mf-50+

Cap 4.7mf=50

Cap Fmf-100v

| Cap O 47mi-50v

Myler cap 2a I

Ceramic Cap 16w

| Cabinet

| Cabinet

Fuse holder

Power switch

Push switch

WVolt meter

Socker

—f ot | ]| | = | w| =] =] =] =] =] =] =] —~| —| —f—]| —] —] =] —] =] =] —

3
1
2
l
fi
3
3
]
l
1
1
1
1
1
1
2
8
I
]
1
]
]
!
i
1
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Tahle 5.2 [ndented Bifl of Matenal of 550V A Stabiliser

Item IT»

Lead
Time

Number
per
Parent

U hand
inventory

Lot
siZe

Mimmum
Cuantity

Stabilizer

1

Transformer

Circuil Board

FB

Drgda in 4007

b

£ Diode 4.7

£ Diode 12v

LED -Red

LED- Yellow

LED- Green

Trangistor-T400

Trangistor- H1061

Trangistor- C828

YR-100k

TFelay Spd 1 3w 2a

- LM 324

Registor 1k 5w

Remstor Tk 25w

Remstor F2& 25w

Repistor 3 3k 25w

Repistor 3 3m/ 25w

Registor 4 Th/ 25w

pd = bd === | = | rafem = — b — == |t | = | [ —

Registor 10/ 25w

hrre [ |

Remigtor 22k/ 25w

Repistor 1m/ 25w

Registor 82/ 25w

Registor 1md 5w

Repstor T00RS, 25w

Repiator 1206/ 25w

| Registor 220k/ 25w

Rewistor 270k, 25w

Cap, 1000mié3v

Cap Z2{an[33v

Cap 1Hmf3 5

| Cap 1imifrS0y

Cap 4 Fmlf5ik

Cap, 1mf 100w

Cap 47ml50y

Wvler Cap. 2a

Ceremnic Cap 16v

Cabinet

Cabinet

Fuse Holder

Power Swilch

Push Swirch

YVolt Meter

Socket

Grommet

| o [ vt [ et | Tt e ot Yot [t [ o | | | [ | ] it | o [t ] e ot | et [ et ] et ot | e | it |t | e |t | it |t Ja Fea [ faa | e | |t | bt |t | st [ 3 ] e | |

e | st | ot [t | [t e [ i e | = | o | — | — | = | | aa oo Jon s b | e a2
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{ 1

2

level
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Demand for level 0 items i e. 550V A Slabiliser is assumed to be as follows:

o
g
=

[e

Demand

| T Y

Love N o B T s T - T T e N e T

LR o = T . - Y

Yt
]
—
o]

Tahle 5.3 Stabiliser (low level = 0)

Perind HERRE 4 5 6 7 g g 19
Tot Rey. ! I 10
On HHand
Sche. Rec
et Req I 10
Plan Reg. | 1G
Ord Rel, | 10

Table 5.4 Transformer {low level = 1)

Penod 1 2 3 4 |3 & 7 & 9 14
Tat, Reg 10
On Hand
Sche Roo
et Req, L
Plan Rec 10
| Ord. Rel 10

And so on. But to arrange all ims Tables create unnecessary occupation of space. Therefore,

it is given i the Table 5.5 in a concise form.
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Table 5.5 Concise MRP for 550Y A Stabiliser (Requirement and period of requirement)

Itern Name Level | Tot, Req 473 Schedole | Net Plan Order
fPericd Hand | receipt req/Period rec/Peniod | Rel!

Pericd
Stabdizer 0 10450 11040 16710 FG/G
Transformer | 1 10/% 1o/e 109 10/8
Cit. Board 1 i0/e 1044 1049 10/8
PLB 2 10/8 10/8 1078 L6

Diode w4007 2 12078 ] 12008 1208 L2007
Z Dhode 4 Tv 2 308 308 3073 InT
Z Diode | 3w 2 |1 108 1008 108 1047
L.E.D-Red 2 | 10/ 10/8 10/8 L7
L ¥ D-(recn 2 10/8 10/8 10/8 1047
L E D-vellow 2 1018 10/8 10/8 10/
Trangistor D4 |2 2008 2000 208 2T
Trangistor H1061 | 2 10:8 10/8 10/8 L7
Trangistor {828 2 10/8 10/8 10/8 1047
V_R-100K 2z a0/8 G065 o0/8 GO T
RBelay 3pil2wii2a i 2 2078 208 208 2047
IC LAM324 2 10/8 10/8 1048 1047
Registor 1./ 5w 2 10/8 1048 10/8 107
Registor 1025w | 2 10/8 10/8 L0/8 107
Registor 1 2k 2 10%8 1 1048 1047
Regisor 3.3k 2 20/8 2008 2003 2047
Registor 3 1M 2 1048 (8 1048 10/7
Registor 4,7k 2 208 2iME 2048 2047
Registor 10k 2 2008 2048 20/8 2007
Registor 22k 2 3G VR 1048 307
| Registar |M 2 1G5 108 T8 1057
| Registor B2k 2 2048 2008 208 2047
Reyistar 1M- 5w 2 10/8 10/8 L8 10/7
Registor 100k 2 608 08 B0/8 &60¢ 7
| Remistor 120k 2 3078 IR W8 3047
Regristor 220k 2 3008 3iWE R10E) 37
I Remstar 270k 2 10/ HWE 10K'8 1087
Cap 1000mf-63v 2 10/8 18 L/ 10/7
| Cap 220mf-35v 2 | 108 1045 108 10/7
Cap 100mf-35y 2 i 108 1048 F0/8 10/7
Cap. 10m{~50v | 2 1078 UL L0/8 10/7
Cap 4 Tmf-50v |2 10/8 10/8 f 08 107
Cap 1mf-100v 2 i 10/8 10/8 L8 10/7
[_Cap 047mf-50v 2 | 18 P08 I 10/7
Myler cap. ?a 2 208 2048 208 2007
Ceramic Cap, 16v | 2 A0/8 BO/E BivE BOST
Cabinet 1 10/9 10/g 204 10/7
Cahinet 2 10/8 TR 118 1048
Fuse holder |2 1048 10HE 1048 1041
Power switch | 2 1048 {1 1048 10/7
Push switch 2 10/8 i0/8 L8 10/7
Volt meter 2 10/8 1078 1048 10/7
Socket 2 10/8 15 UL 1047
Grommet 2 1008 108 FO/8 1047
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3.4 EVALUATTON OF MATERIAL REQUIREMENTS BY EXCEL

The monthly master production schedule for 550V A Stabiliser ranging from 140V 10 270V 1s
oresenied in table 5.6 for six months starting from January 2002 to June 2002, Data on
demand for the Stabiliser during January te June 2002 were available from the record of the

factory.

It may be noted that the lead times for different raw materials or components are different. To
facilitatc the deterrmnation of lune-phased requirememnts of materials having shorier lead
times, the monthly MPS is broken down into day basis, [t is necessary to mention that the
present analysis has been restncted for the raw matenals procured from outside of the factory
and does not include the items fabnicated within the premises of the factory. Qut of 47 ilems,
11 items {raw matenals) are procured from internal markel, which need some processing’s in
the factory. According to the record, the lead times for procuring these materials can be Jess

than a week.

The tolal requirements of the individual raw materials over the time horizon were calculaled.
Thus the cunulative amount of raw materials requirements determined on the basis of day.

For example to determine periodic demand of transformer it would require to multiply the
transformer column of Table 57 with the columns of Table 5.6 the resnlts of which are

presented in the Table 5.8,

Table 5.6

Day basis Master Production Schedule {MPS} of Stabiliser from January, 02 to June, 02

VA First Forty | Second Forty | Third Forty | Fourth Forty | Last Twenty
Blays Days Days Days One Days

350 1 o o o z

a & 3 | a

2 3 G a 0

] 1 2 4 4

] B 12 2 o]

1 0 14 3 4

] 1 5 i 3 a

i?
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£
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7

¥

£

10

11

10

12

7

14

27

Lir]

0

3z

11

12

22

1o

17
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1abte 5,7

Raw material requirement for Stabiliser

| Transt | Cabin Relay | Voltm | Socker | VR | Itang 1C Cap | Rems | LFD-
ormer et Spl12 oter 00k | istor [ [M32 220 tor Red
w2 D400 4 mf 100k
Stabi | Piece | Plece | Piece | Piece | Pince | Piece | Pioce | Piece | Piece | Piece | Piece
liser [T 1 i 1 3 2 I i 5 1|
Table 5.8
Penodic demand of transformer
VA First Forty | Second Forty | Third Forty | Fourth Forty Fifth Forty
Drays Days Drays Days Days

540 ] a 4] i a 2
4] f 5 | a
2 3 a O i)
| 1 2 4 4
8] & |2 2 a
! 0 14 6 4
a 1 5 3 L
0 17 0 2 s |
i 5 4 3 5
3 14 4 1 2
3 27 2 3 2
1 1] 2 0 o
14 0 5 4 3
0 0 1 3 3
§] ] 1] 5 E
0 )] | | 0
4 4] 3 a 1
| 1 F 5 3
1 3 2 L 1]
r 0 1 3 1
1 3 0 7 0
1 B 1] 5
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2 3 8 3
1 0 0 0
{ K 1 6
I 3 1 5
2 1 10 4
] 4 4 1
4 i 0 7
12 3 2 10
0 ] 3 g
} 0 32 2 1
1 3 i2 2
6 ) & i
22 2 ] 7
0 2 0 3
16 3 3 3
4 4 7 0
] a 3 3
|7 1 ] 1
3.5 MRP LOT SIZING

To ensure that all requirements will be satisfied, an order will be scheduled for completion at
the beginmng of the first perod 1n which there 15 8 positive net requirement. The size of the
order may be just equal to the net requiremnent in the period in which 1t is due, or it may be
larger to lake advantape of economies of scale also covenng net reguirements n some

subsequent penods. The process of decrding on the order quantity 15 called lol-sizing [2].

5.6 ESTIMATION OF RELEVANT INVENTORY COSTS

There are three main costs of operating inventory systems- ordering, cemryving {holding) and
shorlage costs. Some elemenis of these costs may be difficult to estimate and, therefore, do
not appear in the accounting records. However, the folal costs resulting from inventory
decisions are relatively insensitive to reasonable ermors in the estimates of costs. So preat
DTEciSion s not necessary.

40



Tn the present study shortage cost was not considered. The costs that were estimatc are
holding and ordering cests. Holding costs are the cost associated with holding or “carrying”
inventory over time. Therefore, holding costs include obsolescence and costs referred to
shortage, such as imsurance, extra staffing and inierest payment. Considermg the local
conditions and consulting with the involved persons in the company the estemated holding

cosl elements are presented in Table 5.9

Table 5.9 Fstimation of holding cost clements

Calepory Cost as a percent of inventory value

1. Housng costs such as building rent,

Depreciation, operafing cost, taxes,

INSUMANCE ... .ovve v 3%
2. Mat. handling costs including cquipment,

T.ease or depreciation, power, operating cost. 2%
3. Labor cost from exira handling 3%

4 Investment costs such es borrowing costs,

Taxes and insurance in mventory 6%
5. Pilfgrage, scarp and obsolescence... ... . 2%
Total 16%

Thus the overall carrying costs can be evaluated by summing up all the cost elements. Any
inventory holding cost of less than 15% is susceptible, but annual holding cost ofien
approaches 43% of the value of inventory.

Ordering cost is the cost that increases wilh the number of orders placed. The cost include
cost of supphes, 1orms, order processing, clencal supporl and so forth [10). The estemated
ordering cost elements for transformer, cabinet and components are presented 10 Tables 5.10
-512
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Table 5.10 Ordering cost of Transformer
Heuds

1. Preparation of purchasc requisition

o3

Preparation of purchase order

Mail

Expediting (telephone & telegraph)
Transportaticn

ERecewving

Inspection

Put away

I I I N N

Updahing inventory records
10 Paying invoice
il. LC

12. Cusioms

Table 5.11 Ordenng cost of Cabinet
Heads

1. Preparation of purchase requisition

b

Preparabon of purchase order

Mail

Expediting {tclephone & ielegraph)
Transportation

Receiving

Inspection

Put away

Lol R = RV R T

Updating inveniory records
10. Paywng invoice
i1 1L.C

12, Customs

42

Estimated Cost

Tk.0
Th.O
Tic O
Tk.3
Tk.148
Tk 50
Tk.5
Tk.30
Tk.15
Tk.0
Tk.G
Tk O

Total

Tk.237.5

Estimated Cost

Tk.0
Tk.O
Tk.0
Tic.3
Tk.212
TkO
Tk.0
Tk.25
Tk 1
Tk O
Tk.0
Tk.0

Total

Tk.241



Table 5,12 Ordening cost of Components (Such as volumeter, socket, relay, 1C-LM 324 etc))

Heads Estimated Cost

1. Preparation of purchase requisition Tk.38

2 Preparation of purchasc order TkD

3. Mail Thk.0

4 Expediling (telephone & ielegraph) Tks

5 Transporiation Tk 200

6. Receiving Tk.35

7. Inspechon Tk.125

& Putaway Tk.25

9. Updalbing mventory records Tk.16

1. Paying invoice Tk.D

11.LC Tk.0

12. Customs TkO
Total Ti 444

Caiculation of Holding and Ordering Cosls

Helding (or carrying) costs are those costs Lhat increase with the size of inventory. Usually

most of this cost is & function of the value of nvemory. Since in this study only the purchased

items were considered, the holding cost would be valued at the purchase cost of the items.

The purchase costs of the raw matcrials are presented in Table 5.12

Table 5.1} Cost of Raw Material

Ttems

Transformer
Cabinet

Relay 5p/12v/12a
Volimeter

Socket

th b b

43

Cost

Tk.300 per piece
Tk.80 per piece
Tk.22  per piece
Tk. 26 per piece
Tk. 25 per prece



6. Variable Registor{ VR)-100K Tk.2.50 per piece
7. Trangistor D400 Tk 4 50 per piece
8 Integrated Cirent{IC)-1.M324 Tk.8 50 per piece
0 Capacitor 220mf/35v/63v Tk.3  per piece

10, Registor 100k/0 25w Tk 0.18 per picce

11. LE.D-Red Tk.0 80 per piece
The unit holding ¢ost is, therefore designated in Taka per unit per ime as h. Thus
h=1th

Where f = holding cost fraction and

b = Unit cost {The value of b are assigned in Table 5 13)
Sample Calculntion
The holding cost for inventory of Cabinet for which £= 0.16 per year, b = Taka 80 per piece
is evaluated as h = (0 16 * 80)/12 = Taka 1.07 per piece-month. In Table 5,12, the holdmg

and ordering costs for the different raw materials consumed 1n stabiliser are presented

Tabte 5.14 Helding and Ordering Costs for different matenals

[ Ltem Holding Cast (Tk Per unit-day) Ordering Cost [Tk, Per order)
i Transformer 013 2315
Cabinet 0,036 241
Belay 5p/12v/12a 0.1 444
Voltmeter 0335 444
Socket 01} 444
Variable Registon{VR) 100K 0.501 444
Trangistor D400 0.002 444
Inteprated Cireuit{ICHLM324 0.004 444
Capacitor 220mfi35+/é63v 0.{H}] 444
Repristor 100L0.2 5w 00001 444
[.E.D-Red 00004 444

5.7 MRP LOT S1ZING BY POM SOFTWARE

With the emergence of MRP systems, a need arose for the methods of determining lot sizes
under conditions guite different from those assumed in the models used for independent
demand wventories The relevant conditions are (I} deterministic demand (ii} discrete
demand (iti} variable demand (iv} no shortages and (v) holding (ot carrying) cost based on
end-of-period inventory. Different methods including a number of heuristic lot-sizing

techniques are available which aim at providing near optimal lot sizes Wagner-Whitin is an

A
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algorithn which employs a mathematical optimization technique known as dynamic

programming and guaraniees an optimal solution.

In POM software there are five options finding total cost. Wagner-Whitin, EOQ, Lot lor Lot,
POQ and Part Penod Balancing. In every method period basis demand data are provided
along wilth hoiding cost, ordering cost, lead fime and imtial inventory The result sheet
provides the total incremental inventory cost as the summanon of the holding and ordering
cost. In the subsequent Tables 5.15-5.45, the required data for Transformer were provided
followed by the results obtained through applicanon of the methods such Wegner-Whitin,
EOQ), Lot-for-Lot, POQ and Part Penod Balancing respechvely,
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Table 5.15

Problem title: Lot size determination of Transformer

Period

Dremand (Figce}

FParameter

Yalue

Holding Cost

0130

Setup Cost

Initiat Inventory

2375

Lead Time

B = RN Gl = el O Eenll Rl Rl Lol Kl B 0 e v B Dl D ) PR3 EPRR L) e B End B ol Pov B | AN e ]

—
]

= (B |~ ol

h
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Results:

Table 5.16
Transformer, Method: Wagner-Whinin (first fourty days)
Period Demand Produce Inventiry Holding Cost Setup Cout
Taka Taka
| fmual Inv. 3
l 1 2 0.26
2 { 2 0,26
3 2 0
4 0 0
5 4 0
6 1 24 23 200 2375
7 1} 23 2,99
3 0 23 299
9 1 22 286
10 3 19 247
11 3 16 2,08
12 1 15 1.95
13 ] 14 1.82
14 1] 14 1,82
13 Q 14 182
16 ] 14 1 82
17 4 14 13
1% 0 31 13
19 1 b i.17
20 ] 2 1.0
21 1 7 0.91
22 i & 0.78
23 2 4 052
24 1 3 (.39
25 g 3 0,39
| 26 ] 2 26
27 2 g
28 { ¥
20 4 82 TE 10 14 2315
10 12 66 B.5%
] | 0 1] 558
32 ¢ 66 B.38
33 | 63 B 45
34 6 30 7 67
35 2 37 4 81
36 0 37 4 81
37 16 21 273
3% 4 17 211
34 a L7 221
40 17 a
Totals 102 106 a2 10296 475
Ave demand 2725
| Total Cost 577 96
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Tahle 5.17

‘Transformer, Method: Lot for 1ot (First Forty Days)

Period Demmnand Produce Inventory Hoiding Cost Setup Cosat
Taka Taka
Initial Inv. 3
1 1 2 026
2 { 2 026
3 2 1 1 013 2375
4 0 i 013
3 5 i 13
& | ] 1 113 237.5
7 0 3 4 152 2375
g8 ] 3 7 .91 237 3
I 9 1 1 3 0.91 2315
110 3 1 5 &3 2315
11 3 2 026
12 I I Q.13
13 i 0
14 0 4 4 0,52 237.3
15 0 4 052
14 0 1 5 053 2375
i7 4 i 2 026 237.5
i 0 1 3 039 237.5
19 l i 3 i} 3o 2375
20 1 2 4 0,52 2375
2] 1 1 4 052 23705
L 22 1 3 039
I 23 2 1 2 .26 2375
24 l 2 3 .39 2375
25 0 3 039
28 1 4 3 078 2375
27 2 12 1o 208 2173
28 )] 1] 208
20 4 §2 1.56
30 12 1 1 G.13 23175
3l 0 & 7 0.91 2375
32 1] 22 29 377 237 5
33 1 28 364
34 & 1& 38 4.94 237 5
15 22 Ll 20 2.0 2375
36 i 20 6
37 l& 17 21 273 2375
38 4 17 221
39 a0 17 221
40} 17 4
Totals 104 106 322 41 86 5462 5
Ave demand 2725
Total Cost 5504 36
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Table 5.18

Transformer, Method' LEconomic Order Quantity (First Forty Days)

Period Deimnand Praduce Lrventory Holding Cost Setup Cost
Taka Taka
Initial Inv. 3
1 i 2 {26
7 & 2 026
L 3 2 100 100 13 237 5§
4 ! [§1 13
5 ] 114 13
3] ] ! oG 1287
7 I 99 12.87
3 1] a9 12 87
9 1 08 1274
10 3 o5 12,35
11 3 a2z 11,96
12 1 | 11,83
13 1 S0 11.7
14 ) | 20 117
[E ] a0 117 _
14 ¥ af 11.7
17 4 26 11.1%
1% ¥ 26 1117
19 i 83 11.05
20 1 "4 10,92
21 1 83 1079
22 1 82 10 66
23 P 80 10.4
24 1 70 10 27
25 ] 75 1027
26 1 78 014
27 2 76 088
28 ¥ 76 9 RE
| 29 4 73 936
] 30 12 ) T8
i1 4] 6] 7.8
32 2] a{) TE
33 1 5% 767
34 f 3 G539
15 22 3t 403
fe) L 31 4013
37 16 111 |15 14 95 237 3
38 4 |1 14 43
39 5 111 14 43
40 17 o4 1222
Totals 109 200 3168 411, 8399 475
i Ave demand 2728 EOQ 100
| Total Cost B84
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Table 5.19

Transformer, Method: Period Order Quantity (First Forty Days})

Period Dermand Froduce Iventory Holding Cost Serup Cost
Taka laka
Lrstial Inv, 3
1 i 2 n.26
2 0 2 026
3 2 106 106 13.78 2375
4 i i0% 13 78
3 0 106 13.78
4 1 103 13,65
7 0 105 13.65
8 0 105 13 &5
. B 1 104 13,52
[ 1i0 3 101 13 13
11 3 3% [2.74
12 [ a7 12 &1
13 1 6 12 48
14 0 o6 12 48
13 g bg 12.48
14 i 96 12.4%
17 4 92 11.96
18 0 a2 11 96
18 1 3] 11 83
20 1 G0 11.7
21 1 89 11.57
2 | g2 11 44
23 2 &6 1118
24 1 85 11.05
25 0 RS 11.05
26 i 84 10 92
27 2 52 10,66
28 a A2 14 &6
24 4 7R 014
3a 12 i) B 58
31 0 £ 8 58
Y 0 b6 8.58
13 1 65 8 45
34 6 59 1.67
35 22 i7 4 81
36 0 37 4,81
37 1&g 21 2.73
32 4 17 121
39 {0 17 221
40 17 o
Totals 109 106 2045 389 4759 2373
Ave demand 2725 E(Q 100
Total Cost 626 98 ] PO 31
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Table 5.20

Transformer, Mcthad: Pan Period Balancing (Fist Forty Days)

Period Dremand Produce Inventoty Helding Cost Setup Cost
Taka Taka
Inmial Inv 3
1 1 2 0,26
| 2 ¥ i 026
3 2 0
4 0 5]
5 i {
& 1 B 84 10492 2375
T B 54 10,92
8 0 84 1092
G 1 %3 1079
10 3 &0 1G4
11 3 T 10.01
12 1 76 483
13 1 Ta 9.75
B 14 { 75 Q.75
15 1] 75 975
15 ¥ 75 9.75
17 4 71 9.23
1% {} 71 9,23
1% 1 il 291
20 ] 6o 8.47
1 1 &5 884
22 1 a7 g
23 2 £S5 B.45
74 1 G4 832
25 I 64 §32
a6 1 653 519
27 2 &1 7.03
28 0 ] 7.93
29 4 57 T41]
30 12 45 585
3i 0 45 585
32 0 45 585
33 1 44 5.72
14 & 38 4 04
| 35 22 14 208
38 { 14 2.08
37 16 1]
38 4 1 17 221 2375
34 ] 17 2721
4G 17 0
Totals 109 |06 06 260 7S 475
Ave demand 2725
Tonal Cost_ | 715.78 |
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Table 5.21

Transformer, Method. tUser defined approach (First Forty Days)

l_ Peniod Dernand Produce Inveniory Holding Cost Setup Cost
Taka Taka
Tnitial Inv. 3
1 1 g 0.26
2 q 2 0,26
3 P 28 75 125 2375
4 0 25 12%
5 { 15 323
) 1 24 312
7 i 24 312
8 ] 20 44 5,72 237.5
o l 43 5,50
1% 3 A} 52
11 3 37 481
12 I 10 46 5.9% 237 5
i3 i 45 5 %5
14 4] 45 5.85
13 { 45 585
16 i 15 &l T8 237.5
L7 4 Ll 728
13 ] 56 728
|9 1 55 715
20 1 =4 702
a1 1 25 78 11,14 237.5
22 I 7T 001
23 2 75 975
24 1 74 Q.62
25 { 74 Q.62
20 l 14 87 11.31 2375
27 2 23 11.05
28 i 85 1105
2% 4 £l 10.33
30 12 69 B a7
3l 0 6% ka7
32 ] [}t .97
33 1 il B 34
34 4 B B 06
35 22 40 52
16 §] 40 52
3T 14 24 3.12
38 4 20 26
319 1] 20 2.6
40 17 3 {39
| Totals 119 109 1953 25389 1425
Ave demand ? 725
Treatal Cost 167889
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Tahle 5.22

Transformer, Method. Wagner-Whitin {Sccond fourty days)

i Perind | Demand Produce Inventory Holding Cost Selup Cost
Taka Taka
Inigial Inv. 9

1 (¥ 9 117

2 ] 3 0.39

3 3 o

4 1 175 174 2262 315

3 B 166 21.58

B 4] 16t 2158

T 1 164 2145

8 17 148 19 24 _
n Y 3 143 18.59
- 10 14 129 16 77

11 27 102 13 26

12 0 102 13.26

13 a [11) 13 .26

14 o 102 13 26

15 Y 102 1326

16 0 192 13.26

17 Ui 102 13.26

18 1 101 13 13

19 k] 98 1274

20 0 28 12.74

2] 3 83 12.35

22 8 &7 11 31

23 3 B4 10.92

24 d 84 10.92
35 3 81 10 53

2t B 13 o449

27 I 72 936

25 4 &8 884

29 pi 66 8.58

30 I 3 63 B 19

31 4 57 74l

32 3z 25 323

13 3 22 286

34 g 22 2,36

35 2 20 2.6

36 2 13 2.34

37 3 15 1.95

3% 4 11 1.43

39 0 11 1.43

40 il 0

Totals 184 175 3023 401 435 375

| Ave demand 4.4
| Total Cost 638 039
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Tahle 5.23

Transformer, Method: Lot for lot (Second Forty Days)

Period Dremand Produce Inventory Haolding Cost Setup Cost
Taka Taka
Initial inv g
| ] | 10 1.3 2375
2 ] 8 12 1 56 2375
3 3 & 117
4 | [ 8 117 2375
5 8 17 18 234 2373
o 1) 5 23 2.99 1315
7 1 14 36 4.68 23715
8 17 27 46 508 2375
L ] 5 41 533
JL1] 14 27 351
11 a7 0
12 0 2]
13 0 ]
14 3 [\
15 a 1 ! 0.13 237.5
1§ { 3 4 0.52 237.5
17 { 4 0352
18 1 3 & 078 2375
3 3 G 11 143 2375
20 1] 3 14 1.82 2375
21 3 11 1.43 2375
22 ) 3 é .78
23 3 g 11 1.43 2375
24 g [ |2 1.56 2375
13 3 4 13 1.6% 2375
| 26 8 2 7 09l 237.5
27 ] 3 9 L7 2375
28 4 & 11 143 2375
29 2 3z 41 533 237.5
30 3 3 41 533 2375
31 3] 35 4 33
| 3z 12 2 % 0 &5 2375
33 3 2 4 052 2375
34 1] k) 7 0.91 2375
35 2 4 9 117 23735
k1] 2 7 0921
37 3 11 15 1 95 237.5
3B 4 11 1,43
e 0 11 1.43
44 11 U]
Totals 184 175 537 &% 81 6173
Ave demand 46
Total Cost 6244 B

54




Table 5.24

Transformer, Method Economic Order Quantity {Second Forly Days)

Period Demand Produce loventary Holding Caost Setup Cost
Taka Taka
Initisl Iov o
] ] T30 130 18 G7 237.5
. 2 {1 133 17 2%
3 3 130 169
4 1 124 16,77
5 B 121 1573
5] { 121 15,73
7 ] 120 153.6
R 17 103 13,19
O 5 of 12,74
170 14 g4 10,92
11 a7 57 741
12 1 37 7.41
13 1] 37 7.41
14 1] 57 7.41
15 0 57 7.41
14 i} 3T 7 41
17 {} 57 7 41 ;
18 | 56 728
19 3 53 & Bo
il 1] a3 0BG
21 3 50 6.3
22 ki 42 5,46
23 3 £l 507
24 1] 30 07
1= 3 ] 4 638
20 b 28 364
27 1 27 35
28 4 23 20
29 z 130 151 1% 63 ____ 2375
3] 3 148 24
n 0 142 18 46
32 A2 113 14.3
33 3 107 [3491
; 34 {I 107 1391
33 2 105 L3 65
36 z 1103 1139
37 3 100 13
38 4 5 12 4%
g 0 06 12 48
40 11 g5 1105
Trtals 134 260 3373 438 49 475
Ave demand 4.6 EQQ 130
Total Cost 913 49

33




Table 5.25

Transformer, Method: Penod Order Quantity {Second Forty Days)

Period Demand Produce Inventory Haolding Cost Setup Cost
Taka Taka
Imitial Inv, 4
1 & 118 123 16.51 2375
| 2 & 121 15 73
3 3 118 15.34
4 i 117 1521
) g 1{H 14.17
6 { 104 1417
7 1 L& 14 04
| 8 £7 o1 11.83
I 9 5 86 1118
I 14 14 73 Q36
11 27 d5 585
12 { 45 585
13 i) 45 383
14 i 43 385
15 0 45 585
16 0 | 43 5 83
17 { 43 385
14 1 44 72
9 1 41 513
20 i 41 533
21 3 38 4.94
22 g an ig
23 3 27 351
24 1l i 27 351
25 3 24 3.12
26 ] 16 208
27 I 15 1.95
28 4 11 .43
24 2 57 1] B AR 237 %
K 3 63 B.l%
11 Li] 57 7.4l
32 32 25 323
33 3 22 2 B&
34 0 22 286
s 2 20 26
36 2 13 2.34
37 3 15 1.95
g 4 1§ 1.43
30 a 11 1.43
Hl 11 {
Totals 154 175 207 262 21 475
Axve demand 44 ED0) 130
Total Cost 737 2% PO 28

56




Table 5.26

Transformer, Method: Part Period Balancing {Second Forty Days)

Penod Demand Froduce Imventory Holding Cost Setup Cost
Taka Taka
Imtial Inv O
1 4] 4 1.17
2 f 3 139
3 3 ]
4 1 | &0} L2 1237 2375
5 ] 141 18 33
& i} 141 18.33
T 1 140 182
3 17 123 15,99
9 5 118 15 34
0 14 104 13 52
11 27 77 10,01
12 i 77 16.01
| 13 i} 77 10.01
14 I 17 10 01
15 i} 77 1001
16 [ 77 10,01
17 i} 77 1001
1% 1 76 083
19 3 73 949
20 o 73 049
21 3 T 9,10
22 3 02 8 4
23 3 50 767
24 { 59 T 67
25 3 56 728
26 H 3% 6,24
Z 1 47 a1l
28 4 43 5 59
240 2 41 533
30 3 38 4,94
31 3] W 4,16
a2 3z {
33 3 25 22 .86 237 5
34 { 2 286
535 2 20 2.6
34 2 18 2.34
37 3 15 195
3 4 1 1.43
i 39 0 11 1 43
40 11 0
Tetals 184 1754 2363 307,19 475
Ave demand 4 6
Total Cost 782 1%

57




Tahle 5,27

Transformer, Method. User defined approach (Second Forty Days)

Period Demand Produce Inventary Roiding Cost Setup Cost
Taka Taka
Initiat Tnv 12
1 0 12 1.17
2 ] 34 40 481 2375
3 3 37 442
4 ! 36 4,29
3 B 28 3.25
& ] 28 3.23
7 1 25 52 637 2375
! 2 17 35 416
g 5 30 351
11 14 16 169
Lt 27 20 9 0,78 237 5
12 ] 9 0.7%
13 0 9 0,78
14 a 10 19 208 2375
15 ] 1% 2.08
1 0 19 2.08
17 o 25 44 533 237 &
18 1 43 52
i 19 3 40 481
20 ) 40 4,81
21 3 37 4 42
22 8 29 138
23 3 20 46 5.59 237 5
24 0 46 559
25 3 43 5.2
26 ] 35 416
27 | 25 59 728 237.5
28 9 55 6,76
28 y 53 65
30 3 S0 6.11
31 & 25 &9 358 237.5
32 32 37 442
33 3 34 4,03
| 34 a 34 4,03
35 2 32 377
36 2 3o 3 51
37 3 27 312
15 4 23 26
39 o 23 26
44 L1 12 1.17
| Taotals 154 134 1212 158.47 1900
| Ave demand 46
Total Cost 1

38




Tahle 5.28

Transformer, Method: Wagner-Whitin (Thurd fourty days)

Perind Diemand Produce I Inventory Holding Cost Setup Cost
Taka Taka
Irutial Inv. 11
1 ] 11 | 43
2 5 & 078
3 & 0
4 ] 2 133 131 17.03 237 5
5 12 119 15 47
& 14 105 13 G5
I 3 100 13
8 0 100 13
E, 4 96 12.48
10 4 Q2 11.46
11 2 90 1.7
! 12 2 28 11 44
I 13 5 B3 i0 79
14 | ] 82 10.66
L i ] 22 10 66
16 i 1 81 1053
17 3 78 1014
18 0 73 10,14
E 2 7h D22
20 11 o5 8.45
Py 0 &5 843
32 0 3 B.45
23 # 57 741
24 4] 5T 7.41
25 1 36 7.28
28 | 53 7.15
27 L 45 5 85
28 4 4 333
28 0 41 333
el 2 39 o7
31 3 34 442
32 2 32 416
313 12 20 26
34 & 14 1,32
33 0 14 1.82
36 0 14 182
37 3 11 1.43
I8 7 4 0.52
39 3 1 013
40 1 g
Tatals 144 133 2228 389,64 2375
Ave demand 36
Total Cost | 52714

50



Table .29

Transformer, Method: Lot for lot {Third Forty Days)

Pericd Demand Produce Invemory Holding Cost Setup Cost
Taka Taks
Truttal Inv. 11
H 1] 2 13 1.69 2375
2 ) 12 ) 26 237.5
3 4] 14 28 3.64 2175
4 2 3 403 2375
5 12 19 247
3] 14 4 O 117 2Y7.5
T 5 4 B 104 237.5
8 ] ) 10 13 2375
9 4 2 B 104 2375
50} 4 5 9 1.17 2315
I 2 1 a3 104 2375
12 2 3 5] 078
13 ) 1 2 026 2375
14 1 3 4 0.52 2375
15 i} 4 052
16 1 2 5 0.65 2375
17 k] 11 13 162 237.5
18 1] 13 168
19 2 1 143
20 11 B 5 1.04 237.5
21 5 B 1904
22 0 1 9 117 2375
3 £ 1 2 028 2375
24 8] 10 12 1 56 2X7.5
25 1 4 15 1.95 2375
26 1 14 1.82
27 10 2 & .78 2375
i 28 4 5 7 091 2315
' L] 2 9 1.17¢ 2375
| 30 2 12 12 2.47 2375
31 a b 20 2.4 2375
32 2 18 234
33 12 & 178
34 il 3 k] 39 237.58
s ] 7 10 1.3 2375
6 i 3 13 .69 2375
37 3 1 1l ]1.43 23713
IR 7 4 0.52
£y E 1 .13
40 l {
Totaks 144 133 416 54.08 G50
[ Ave demand 36
| Total Cost 6704 08

&0




Tahle 5.30

Transformer, Method: Economic Order Quantity (Thurd Forty Days)

Pericd Iemand Produce Inventory Holdiog Cost Setup Cost
Taka Taka
Initial Inv. ] 11
1 0 115 126 EG 38 237.5
2 3 121 13.73
3 ] 11% 14 95
4 2 113 14.69
5 12 11+ 13.13
] 14 87 11.31
7 g B2 10 66
8 g B2 10,66
g 4 75 10 14
10 4 74 O 62
11 2 72 o 36
12 2 70 91
13 3 ) B 43
14 I &4 832
15 { &4 B 32
16 1 63 814
17 3 & 78
18 1] 60 7.8
3 2 5% 7.54
21 11 47 611
21 5 47 f.11]
22 0 47 Gl
23 ! B 39 507
24 0 19 sg7 [
25 1 £ 494
26 1 37 4 81
27 10 27 3.51
28 4 23 2.99
29 0 23 2.99
30 2 21 2.73
3l 5 115 131 17.03 2375
32 2 129 1677
i 33 12 117 1521
34 & 111 14,43
33 0 111 14 43
36 il 111 14,43
37 3 108 14.04
38 7 141 13,13
39 3 98 1274
40 1 a7 [2.61
Toials 144 230 3057 39741 475
Ave demand 3a EQ0) 115
Total Cost g7z 41

51

i



Table 5.31

Transformer, Method' Period Order Quantity (Third Forty Days)

Period Demand Produse Inventory Holding {C'ost Setup Cost
Taka Taka
Irutial Inv. 11
1 0 119 130 16.9 23735
2 5 125 16.25
i 3 i 119 1547
| 4 2 P17 1521
| 3 12 L5 13 65
| f 14 2l 1183
| 7 5 86 11.1%
2 ] | ) 11,18
g 4 B2 10 66
10 4 78 10.14
11 2 76 -1
12 2 Tq 9.62
13 & [ .97
14 1 o] 554
13 0 68 B &4
14 1 67 E.71
17 3 a4 832
iR G 14 832
L& 2 a2 8 06
20 1l 31 G 63
Z1 ] 51 66l
T2 i} 51 6.63
| 2 B 43 559
I 24 i - 43 5 50
; 23 1 42 546
26 1 41 233
27 10 31 403
28 4 27 35l
24 0 27 35N
30 2 25 325
31 5 20 2.6
12 2 1% 234
33 12 1) 78
! 34 B 14 14 1.82 2375
| 35 0 14 182
i 36 0 14 1.82
37 3 1} 1.43
3% 7 4 052
39 3 1 13
40 1 0
Totals 144 133 21e5 281,45 478
Ave demang 36 EQQ 115
Tenal Cost Tah 45 P00 32

&2
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Table 5,32

Transformer, Method: Part Penod Balancing (Third Forty Days)

Perind Demand Produce Inventory Holding Cost Setup Cost
Taka Taka
initial Inv 11
1 0 11 143
2 3 6 0,78
3 6 i
4 2 122 124 156 2375
k) 12 108 14 {4
& 14 24 12.22
7 5 80 11.57
[ 0 ! 85 11.57
g 4 | 85 11.05
10 4 | 31 10,53
11 2 75 10.27
12 2 75 10,01
13 5 72 FET
14 1 71 9.23
15 i £ 923
16 1 70 .1
17 3 67 271
15 i ! a7 371
19 2 | a5 g 45
20 i1 54 702
21 i 54 T2
| 27 i 54 1.02
t 23 g 46 5,08
[ 24 0 46 598
! 25 1 45 572
! 26 1 44 442
| 17 10 3 310
28 4 30 3.9 ;
20 { 30 364 :
30 2 28 299 |
31 5 23 2.73 i
12 2 21 117
33 12 9 039
34 6 3 .39
35 0 3 039
36 0 3
37 3 0 052 |
a8 7 11 4 013 2375
3o 3 1
A0 1 B
Toals 144 133 1854 241 92 475
Avve demand 6
Tatal Cost 716 02




Tahle 5.33

Transformer, Methed. User defined approach (Third Foriy Days)

Period Demand Produce Tnventary Hotding Cost Setup Cost
Taka Taka
Trunal Iny 23
1 i} 23 299
2 5 23 43 5.59 237.5
3 & 37 431
4 2 35 455
o) 12 23 2.00
¥ 14 20 29 3.77 2375
7 5 24 3.12
i 0 24 312
9 4 20 2.6
10 4 15 2.08
11 e 14 1,82
12 z 25 37 4 81 237 5
| 3 5 32 414
14 L 3] 4 03
15 i 3] 4 03
15 1 EL 39
17 3 15 42 5,46 237 3
1% (} 42 5 46
H 2 40 52
20 11 20 377
21 0 25 377
22 4] 20 377
23 # 21 273
24 a 25 i 1) 508 2375
23 1 45 3E5
26 1 44 572
27 10 34 4 42
28 4 25 55 715 2375
29 1] 55 715
30 2 a3 f 20
31 5 4% & 24
32 2 9 53 713 2315
a3 12 43 5.50
34 & 37 3.581
35 EI 37 43l
34 { 37 451
37 3 kL 442
3% 7 27 3351
g 3 24 312
40 1 23 209
Taotals Tdd [ 44 1378 179,14 1662 5
Ave demand 36
Tatal Cost [84].64




Table 5.34

Transformer, Method: Wagner-Whitin { Fourth fourty days}

Perind Demand Produce Inventory Holding Cost Setup Cost
Takz Taka
| Lmatial Inv |
1 { 1 0.13
2 } f)
3 (& {
4 4 121 117 1521 237 5
5 2 115 14 83
& i) 109 1417
¥ 3 106 13 78
& 2 104 13.52
] 3 101 13.13
I0 1 1{H] 13
i1 3 97 12.61
12 0 97 12.6%
13 4 03 12,09
14 3 an 11.7
15 5 B 11 03
16 1 &4 1092
17 0 34 10 52
PE ] 72 1027
1% 0 T 127
0 3 Fii] 988
21 T &9 .97
22 5 63 832
23 3 ) 728
_ 24 ﬂ 56 723
25 & egl] a5
20 ! 5 45 5 85
7 4 4] 533
28 | 40 52
29 7 12 4 29
L] i0 23 2,99
3l ] 23 299
32 i 2 236
33 2 20 24
34 0 20 28
33 7 13 169
36 & 7 051
37 k] 4 0.52
33 L 4 052
3% 3 1 .13
40 1 {
Totals 122 121 2208 287 04 2375
Ave demand 305
Total Cost 524 54

63




Tahle 5.35

Transformer, Method: Lot for 1ot (Fourth Forty Days)

Period Demand Produce Inventory Helding Cost Setup Cost
Taka Teka
Trutial Inv 1
] { 4 5 065 2375
2 1 2 5 {76 2373
3 ] & 12 1,36 2375
4 4 3 i 11 1 43 2315
5 2 2 ! 11 1.43 237.5
6 & 3 ) 1.04 2375
7 i l & t 78 2313
8 2 3 7 091 2375
g 3 4 052
10 1 4 E T 0.91 2375
11 3 3 7 051 2373
12 {} 5 12 1.56 2375
13 4 1 9 1.17 2373
14 3 B 078
15 5 6 78 2375
| 16 | 5 (65
17 0 3 % 1.04 2375
1% 5 7 19 1.3 2373
19 D 5 15 195 2375
20 3 ¥ 20 26 2373
21 T 13 1.69
] 22 5 & 14 1 82 2375
! 23 2 5 11 143 2315
| 24 { 4 15 193 2375
25 & 1 10 13 2375
26 5 7 iz 1.56 2375
27 4 10 1% 234 2375
28 1 17 221
29 7 I 11 143 2375
0 i1 2 3 .39 2375
31 [ 3 (.39
32 1 7 g 1.17 2373
33 s 6 13 fa9 2315
34 £ 3 16 208 2315
3% 7 4 1.17
36 g 3 6 0.73 2375
37 3 l 4 {32 2373
33 £ 4 .52
10 3 1 013
40 1 ]
Totals 132 121 364 47 32 7125
Ave demand 3058
Total Cost

66




" Table 5.36

Transformer, Method: Economic Order Quantty (Fourth Forty Days}

Period Dremand Produce Trrventory Holdine Cost Setup Cost
Taka Taka
[nitial lmv | |
1 | 1] 106 107 1391 2375
2 i 1 104 13 78
3 ] 1] 1086 1378
4 | 4 102 13 26
3 2 108 13
6 £ g 12.22
7 3 ! 171 &3
i 2 8o 11.57
9 3 Bi 1118
10 | £S5 11.05
11 3 B2 L6686
12 £ B2 10.66
13 4 78 014
14 3 75 g T5
15 5 0 &1
16 i ] 597
17 0 a2 BO7
13 5 64 B33
19 0 Ad g32
20 3 bl 1.93
21 7 54 T.02
22 k] G 637
23 S 41 535
24 ¥ 41 533
25 i) 35 4 55
26 5 Ry ig
27 4 26 338
23 1 25 325
29 7 18 234
3n 10 2 1.04
| 31 0 B 1.04
32 i 106 113 14.69 375
33 2 111 14.43
34 0 111 1443
35 7 104 13,52
1) & L] 12 74
37 3 a5 12 33
34 o 95 12,35
39 3 22 11 96
| 40 1 91 11 83
| Totals 122 212 2925 I8 25 475
' Ave demand 345
I Total Cost B35.23

&7




Table 537

Transformer, Mgthod, Penod Order Quantity {Tourth Forty Days}

Pariad Demand Produce laventory Haolding Cost Setup Cast
Taka Taka
Imtial Inv 1
1 a 117 115 15.34 2373
2 1 117 15.21
3 4] 117 153.21
4 d 113 14.69
5 2 111 .43
0 ) 105 1365
? 3 102 13 26
& 2 100 13
g 3 o7 12 6l
10 ] e 96 12 48
1] 3 o3 t2.09
12 4] o3 1209
13 4 ] 1157
14 3 i) 11.1%
13 a 81 14 53
16 1 B 10 4
17 3 &0 1.4
18 5 i3 875
e 4] 75 .75
2 3 12 &4.36
21 7 | 63 8 43
22 5 a0 78
23 8 52 676
24 ] a2 6,76
5 f 46 508
26 = § 41 533
27 4 [ 17 48§
28 l 36 4.68
29 7 28 3.77
30 L1} 1] 247
3] 0 1% 2.47
32 1 18 2.34
33 2 16 208
34 1 16 208
35 7 4 117
36 & 4 7 91 2375
37 3 4 A2
33 i) 4 {52
10 3 1 13
410 1 1]
Totals 122 121 2431 31603 475
Ave demand 3405 i E{0} 106
Total Cost 70103 | POO 33

6%




Tahle 5.38

Transformer, Method: Part Period Balangcing {Fourh Forty Days)

Paripd Demand Produce I Tnventory Holding Cost Setup Cost
Taka Taka
Imitia) Iny 1
] 8] l 013
p 1 {
3 1] £
4 4 108 104 1352 23715
5 Z 102 13 26
& & 96 12 48
7 1 93 120G
8 2 | J] 11 83
9 3 28 11,44
10 1 87 i1 31
11 i B4 10 02
12 0 B4 1092 |
13 4 R0 10 4
14 3 77 101
15 5 T2 2.36
iG 1 71 023
17 0 7] 023
18 5 ] il 8 5%
19 { I 66 5,38
gl 3 63 %19
21 7 56 728
22 5 51 6.63
23 3 43 %95
24 4] 43 3.05
23 & 37 481
218 5 iz 116
27 4 28 164
28 1 27 35l
25 7 20 2.6 ]
10 10 10 13
31 (¥ [0 13
32 i Q 1.17
33 2 | 7 091
14 0 i 7 91 [
35 7 0
36 8 13 7 091 2375
37 3 4 052
38 ¥ 4 052
39 3 ] .13
44 1 0
} Totals 122 121 1702 23296 475
Ave demand 3.05
Tatal Cost T0¥ 4

&9




Table 5.39

Transformer, Method: Uscr defined approach {Fourth Forty Days)

Period Demand Produge Inventory Holding Cost Setup Cost
Taka Taka
Inifial iov 24
1 I 24 312
2 1 10 33 424 2375
3 0 33 47249
4 4 29 3.77
5 2 27 351
f & 21 2.73
7 3 15 13 429 2375
B s 3 403
b 3 28 3 64
10 1 27 35
11 3 24 iz
|2 (¥ 25 449 & 37 2375
13 4 45 5,85
4 3 42 5,46
i5 5 37 481
16 1 25 &1 T893 2315
17 0 4l 7493
13 5 56 728
19 0 36 728
20 3 33 & &
21 T 46 508
22 5 20 I 61 1.93 237.5
23 B 53 6,89
24 i} 53 G 82
25 fi 47 4.11
26 5 42 546
27 4 20 58 7.54 2375
23 1 57 741
29 T k1) &5
30 114 41 532
31 ] 7 47 6.11 237 5
3z 1 46 598
33 2 44 572
34 0 44 572
35 7 37 431
3 fr 31 4.03
37 3 28 364
33 1] 28 364
I 39 3 25 325
40 1 24 32
Totals 122 122 1631 21203 1662.5
Ave demand 3 D5
Total Cost 187453

70




Table 5.40

Transformer, Method: Wagner-Whitin {Last Twenty One Days)

Periad Demand Produce Inventory Helding Cost Setup Cost
Taka Taka
Iomal Inv, 2
l 2 ]
| 2 ] ]
i 3 0 i
4 4 33 29 N 2375
3 0 29 377
] 4 13 325
7 ¢ 25 3.23
B 5 20 2.6
9 3 i5 195
10 2 13 1.69
El 2 11 1.43
2 0 11 1.43
13 3 3 1 G4
14 3 5 {165
& 0 5 0.65
IG g 5 0.65
¥ i 4 0.52
18 3 t g3
19 i 1 013
20 1 g
1 O ]
22
23
24
25
26
27
28
29
30
31
32
13
34
35
ks
37
38
ig
40
Tedale 35 33 207 ! 269 2375
Ave demand 0.875
Tatal Cost 264 41

71




Tzble 5.41

Transformer, Method: Lat for ot (Last Twenty One Days)

[ Period Demand Produce lnveniory Halding Cost Setup Cost
| Taka Taka
| Initial Inv. 2
1 2 4 4 032 2375
2 1] 4 O 52
1 Q 4 3 104 2373
4 4 4 032
3 0 5 9 117 2375
& 4 5 10 13 23715
7 i] 2 12 1,50 2375
B 3 2 9 1.17 2315
4 5 4 .32
10 2 3 5 0.65 237.5 |
11 2 3 6 (.78 2315
12 0 6 .78
13 3 3 {39
14 3 l i 013 2375
15 0 3 4 (352 23715
16 ] 4 0.52
17 [ | 4 0.52 2375
18 3 1 .13
1% { ] 0,13
20 1 i}
21 0 o
22
3
24
25
26
27
28
29
30 ]
i
il
33
[ 34
33
36
37 T
38
39
40
Tokals 35 33 og 1287 2612 5
| Ave demand 0875
Total Cost | 262537

12




Table 5.42

Transformer, Method Ecenomic Order Quantity {Last Twenty One Days)

Period Demand Produce Inventory Helding Cost Setup Cost
Taka Taka
Inirial Inv 3
1 2 37 57 T.41 2175
2 0 57 741
3 ] 51 741
4 4 33 a 89
5 { | 53 6,59
& 4 49 0.37
7 { 49 & 37
8 5 44 572
0 5 39 3.07
10 P 37 481
11 p 35 4.55
12 0 15 4.55
13 3 32 416
14 3 29 3.7
15 0 29 377
16 0 29 377
17 1 28 3od
13 3 25 323
19 0 25 3.25
2] 1 24 312
] 21 0 24 3.12
| 22
23 e
24
25
26
27
28 ;
2%
£l
3l
32
33
34
35
36
37
38
30
40
Totals 35 57 1266 L&4 58 237.5
Ave demand (875 EO0) 57
Total Cost 402,08

73




Table 5.43

Transtormer, Method' Period Order Quantity {Last Twenty One Days)

Penod Dlemand Produce Inventory Halding Cost Semp Cost
Taka Taka
fmtial Iny. 2
1 z 33 33 4 29 2375
2 0 13 429
3 0 | 33 4 29
4 4 29 377
5 { 29 377
& 4 25 3325
7 1] a5 325
] ] | 20 2.6
) 5 { 15 1,95
10 2 ! 13 1.60
11 ; 2 | 1 143
12 ; 1] i il 143
1K) | 3 i B 104
14 ! 3 i 5 053
i5 ] I [ 5 0.65
& 1] | 5 0.65
17 - 1 i 4 {0352
18 3 | 1 013
g 1 i 1 013
20 I i ]
21 0 i I
22 !
23
24
25
i)
27
i 28
| 29
{ 30
| il
32
33
34
35
36
37
33
1%
40
Totals 35 33 306 3978 237 5
Ave demand 0,875 EQQ 57
Total Cost | 277 28 PO 65

74




Table 5.44

Transformer, Method: Part Period Balancing (Last Twenty One Days)

Periad Demand Produce Inventory Holding Cost Setup Cost
Taks Taka
Trutial Inv. 2
] 2 o
2 0 0
! 3 0 0
4 4 33 28 377 2375
5 i 20 377
5] 4 25 325
7 { 25 3.25
g & 20 26
a 5 15 1.9%
18 2 13 .69
T 2 11 1.43
i 12 0 1] f 1.43
13 3 3 1.04
14 3 5 065
15 i 5 0.63
1% L ] .65
17 1 4 .52
15 3 1 0,13
149 0 1
i 20 1 0
21 0 ]
22
23
24
25
26
| 27
28
9
30
£
32
EX)
34
35
3
37
33
39
4]
Totals 35 33 267 2641 237.5
Ave demand 0E75
Tatal Cost 264 41

75




Table 5.45

Transformer, Method: User defined approach {Last Twenty One Days)

Period Demand Produce Inventory Holding Cost Setup Cost
Taka Taka
Initial Inv. 26
I 2 { 24 312
2 { 24 312
3 { 24 312
4 4 ] 20 26
5 0 20 26
] 4 16 208
7 1] o 25 313 23715
B 5 20 26
a & 15 195
10 2 13 169
1 2 11 143
12 g __ 11 1.4}
f 13 3 ] 1.04
] 14 3 5 065
13 0 § D65
16 f 5 0.3
| 17 1 4 0.52
| 18 3 1 0,13
19 ] 1 013
20 1 ]
! 21 g 0
22
23
24
i 15
i 26
] 27
2B
20
30
3l
32
33
34
35
38
37
38
1%
40
Totals 35 g 252 3276 237.5
Ave demand 0,875 I
Total Cost 27626 i i

16




The final result of transformer is:

Materal W Whitm | Lot for fot FOQ P00 PR User defined

Transformer 2532 2B250 3930 3188 3206 T3

A summarizes result of all the taw material is shown on the Table 5.44 given below.

Table 5.44

Total cost for the individual items stipulated period {not annual)

Matertal W, Whitin Lat for Jot EO0) PO FPB User
defined
Transformer 2332 28250 39E0 3188 3208 7123
Cahinet 157% 28300 2212 1641 1570 7324
Retay 5p/12v/12a 2451 55067 1300 Z463 2451 12885
Velimeter 2335 55061 3094 2341 2335 §2021
Socket 2335 55061 E 2341 2335 12521
WV R-100K 2289 55039 2917 2202 2289
Trangistor D400 1268 55058 2759 2268 2368
IC-LM324 2266 55058 2799 2268 2266
| Capacitor 220mf35v 2231 55056 2521 2232 2r31
Registor 100k 25w 2226 55056 2455 2227 2226
] LED-Red 2224 55056 2413 2224 2224

77




CHAPTER 6

RESULTS AND DISCUSSION

6.1 INTRODUCTION

Application of MRP requites a master production schedule (MPS) stating the end 1tems a
company plans to produce by quantity and period. The MPS, thus, schedules production plans
and purchases orders, acts as principal input to the MRP system, forms the foundation for
detenmmiming the resourca requirements and provides the basis for making delivery promises to
customers. Grameen Bitek Ltd. usually follows the make-to-order policy. The company
generally priorilizes the orders depending on the dead lines of orders. The MPS is not strictly
based on production plan, demand data arising out of sales forecast, safety stocks,
anticipalion mventories etc This chapter incorporates the discnssion on effects of lot-sizing
method on 1nventory costs, summary of MRP resulls, comparison of lot-sizng performed by
various methods, present secnario of the company, application of MRP and the related issues
and benefits,

6.2 INFLUENCE OF LOT-SIZING METHODS ON INYENTORY COSTS

The total incremental inventory cost is dependent on how much the lot-size is and how
frequently the order is being placed. The five methods available with the POM sofiware were
tried and the incrermental inventory costs for different materials were evaluated. In Table 6.1
the inventory costs against each of the eleven matenials are presented in the corresponding
column of the five methods adopted. Total annual inventory cost as shown at the bottom of

each column helps to compare the methods in lerms of cost savings.
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Table 6.1 annuzl invenlory costs {Taka} of different materials nsing different techniques.

Material W Whitin Lot for 1ot EQQ EFOO) PFB Liger defined
Transformer 5065 56508 TBE0 6377 5412 13447
Cabinet 3159 57001 4424 3382 3159 14449
Relay Sp/l12v/12a 4902 110135 6781 4926 40052 25777
Yolimeter 4671 110123 5188 4684 4671 25843
Sogket 4671 L1323 &188 4584 4671 25843
V. R-T00H 4578 113119 5834 4583 4578
Trangistor D400 4532 V10116 3398 4537 4532
IC-1 M324 4532 g - 5503 4537 4532
Capacitor 220mff35v 44403 10113 5042 4464 44653
Registor 100k 25w 4453 11012 4910 4434 4453
LEL-Red | 44449 FIoL1z2 4826 4449 4440
Tutal 49360 1104577 63254 505380 30826 i

In this study the five methods such as Wagner-Whitin, EQOQ, Lot for iot, PO and PPB were
applicd to determiune lot-size Presently the intuttive approach adopted m the company
appears to be close to an attempt of EOQ techmque. It has been observed during this
mmvestigation that the factors relating fo the estimation of holding and ordering costs are not
properly recorded. Moreover, the values of the components of inventory costs such as the
erdenng and holding costs are assumed without {ollowing the standard procedure. So it is
apparent that the practice made by the company may have considerable deviations trom the
resulls obtasned by applving EQQ) in true sense

For example, in case of transformer the company places orders of 394 pieces at a time.
Considenng the holding, ordering cosis and the demand over the periods, the annual
inventory cost is calculated and the amount appears to be more than Taka 15,000, which is
higher than the amount determined by EOQ) method.

Similar trend may be observed for some other raw malenials. From cross-examination of
Table 6.1 1t 15 apparent that the company’s current inluttive approach is abways supenior to
EQ() approach.

It is also apparent from Table 6.1 Wagner-Whitin method appears to be the most atiractive in

deicrmining the size of order. Part Period Balancing is the next choice whereas the position of
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EGQ would be in the 4™ place among the five standard Jot-sizing approaches. Therefore, it
can be very easily understood how much the company would gain should they shift from
present intuitive approach to Wagner-Whitin approach to determine the erder quantity. In
each case, the percent of cost that could be saved had Wagner-Whitin method were used. For
examnple the inventory cost required by the Lot- for- lot method the cost is eslameed to be Tk
56501 where as for the same transformer, the cost could be brought down Tk 5065 using
Wagner-Whitin method. So savings of cost would be =(36501-5065)/56501=0.91. Table 6.2
indicates the percentage of cost saving should the Wagner-Whitin method was used instead
of Lot for lot, EQQ, POQ and PPB. Compared to EOQ, Wagner-Whitin method can ensure
significant amount of savings in case of Transformer (saving of 36%), Cabinet (saving of
29%), Relay (saving of 28%) Voltmeter (saving 0f25%) and Socket (saving of25%).

Table 6.2 Percentage of cost saving compared to Wagner-Whitin method

Material W Whitin Lot for 1ot EQQ POO FFB User
% defined

Transformer 0 0.91 036 0.21 (V31 0.67

Cabinet g .94 0.29 .04 { 0.78

Relay 5pf12v/12a 4] .95 0.28 0.004 ] 08l

Yoltmeter 3] .56 0.25 0.002 3] 0.82

Socket 0 0.56 .25 0.002 0 (.82
V.R-100K 0 0.96 0.22 0.001 o -
Trangistor D) i 0.96 0.19 0.001 ] -
IC-LM324 ) 0 96 019 0,001 ] -
Capacitor 220mB35v 0 0.95 011 0.0001 0 -
Registor MM 25w 0 0.96 .09 0 ) -
LED-Red 4] .96 0.08 Q 0 -
Total 3] 0.96 0.22 0.03 002 -

it is noticeable that proper lot sizing of the transformer, cabinet, relay, voltmeter and socket
can be highly advanmtgeous in the context of cost savings. While for the other items, the
scenario is not same and the percemtage of cost savings are relatively lower compared W

transformer, cabinet, relay, voltmeter and socket.

6.3 COMPREHENSIVE SUMMERY OF MRF RESULTS

Ordenng lot-sizes calculaled using the Wagner-Whitin method for the three items such as
transformer, cabinel and relay are presented in Table 6.3. These are actually the most
expensive ilems used in Stabiliser manufacturing. Transformer being the most expensive item
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is required to be ordered in smal! quantities. This is attributed to the fact that costly 1tems if

ordered in large quantities lead higher holding costs.
Table 6.3 Lot-size result of Transformer, Cabinet and Relay determined by Wagner-Whitin

method
Period Trangformer Cabinet Relay
(121 days)
Totafs Demand 504 504 1168
Ave demand 328 328 o 56
Total Inventory Cost 2532 [579 2451

It is apparent from (he Table 6.3 above, that transformer being the most expensive item,
should be ordered frequently. The less costly items in contrast should be ordered in large
quantities leading to infrequent orders. The Transformer, Cabinet and Relay are therefore,
ordered 1n every one to two months. Low-cost items such as voltmeler, socket and
components for circuit board are ordered in bulk and therefore the frequency of order is less

as depicted in Tabie 6.4.

Periad Volumeter | Socker | V.R- | Trangst IC Capacit | Registar | LED-
{181 days) 100K | or D400 | LM324 or 100k Red
220mf
Totals 594 394 3564 1188 594 594 3564 594
Cremand
Ave 328 328 197 & 56 3.28 3.28 197 328
Demand
Total 2335 2335 21289 2266 2266 2231 2136 2224
Inventory
Cost

6.4 COMPARING LOT-SIZES DETERMINED BY VARIOUS METHODS

A number of methods have been developed for determining the lot-size for MRP system. But
in the study five standard methods were applied in calculating the lot-size as the POM
software supports these methods The user defined for major items was also evaluated by
FOM software but remind 1t that it 15 not standard lot sizing approach rather it is intuitive

approach.
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There are several problems in using the economic lot size. The requremenis are not equal
from pencd to period, as 1s often the case of MRP, fixed EOQ lot sizes result in a mismatch
between the order quantitics and the requirements values. This mean ¢xcess mventory must
be carried forward from day to day. The use of average daily requirement 1gnores a

considerable amount of other information contained in the requirement schedule.

One way of reducing high invemory carrying cost associeted with fixed lot size 15 o use the
EOQ formuia to compute an economic time mterval between replenishment orders. POQ
compared to EQQ (Table 5.44 malenal: Cabinet, method: EOQ and POQ) reduces total
inventory cost by 25%. Although the POQ procedure improves lhe mventory cost
performance by allowing the lot size to vary, it also ignores much of the information

contained in the requirements schedule.

Despite Part Period Balancing (PPB) utilizes all of the mformation available, it will not
always yield the minimum cost-ordering plan. Although this procedure can produce low cost
ordenng plan, it may miss (he minimum cost plan, since it does not evaluate all of the
possibilities for ordering material to satisfy the demand 1n each week of the requirements
schedule.

In terms of inventory costs, PPB and Wagner-Whitin methods are very close. But since the
later calculate lot size by dynamic programming il gives near about optimum lot size. The
tolal inventory cost determined by Wapner-Whitin method is reduced by Taka 673, m
comparison with the ordering plan produced by the PPB procedure (Table 3.44, material :
Transformer, method PPB & Wapner-Whitin).

Lot for lot ordering results in a zero inventory but involves many orders. Lot for lot provides
a steadier flow of work than other lot sizing technique. It is applicable in such cases where
ordering cost is too low and holthng cost is too high. As ordering cost for mw materials
consumed in the company is high, there is no scope (o adopt lot for lot method to determne

Iot s1ze.
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6.5 FPRESENT SCENARIO OF THE COMPANY

The company 15 quile well-known in the country for vollage $iabiliser manufacturing for
household appliances such as fndge, computer efc in the private sector. The company has
obtained BUET and BSTI certification. As a requitement of this certification it has become
unperative for the company to have proper documentation. Necessary measures are being
adopied to improve the current situation. Three principal elements of MRP snch as MPS,
BOM and inventory records ave getting adequate atiention, During the present study it has
been noticed that the company 1s exerting adeqnate efTorts in defining the product siructures

and indented bill of matenals for different stabilisers.

Currently instead of having a complete BOM, there is a chart for material requireinent
mamntained in individual sections of fabrication and assembly. The chart contains Lhe
mformabon concerning the specific requirements of a particular material in terms of units
(kilogram or number of pieces) for manufacturing a particular Stabiliser, The Factory-In-
Charge directly received new order and send it to the store officer for evaluating the quantity
required for that order and fills the requisition form. As presently there is no product structure
or BOM, 1t 1s not uncommeon to make mistakes in calculating the requirement of materials. In
such cases they have to reorder the item(s) which were shom or to suslain with excess
materials Both the shortage and the excess in materials are undesirable in the context of

imventory.

Regarding masler production schedule, the approach of the company is like a Make To Order
(MTQ) company. The priorihze on the basis of deadline i.e. the closer the deadline the higher
the level of attention. It 48 true that MTO company where no finished goods inventories
geuerally exist, all products are built on the basis of customer order. In this case developinent
of MPS is difficult. In general the company remains busy with production over a period of a
number of months to meet the orders placed. It may be mentioned here that the production
volume for various categories of Stabilisers is not same, Orders for the stabilisers with the
raiing of 140v — 270v and 550V A are quite consistent. In addition ta this, there are orders for
other categories of Stabilisers. As a result the company remains occupied with
fabnication/assembly work for a significant period of tine with which it can adept the process
of MPS making frequent adjustments.
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The benefit of accurale inventory ensures reliable manufactuning schedule. From financial
viewpoint, inveniory accuracy means cormectly stated inventory cost reports, less costly
material expediting, and reduced losses duc to obsolete and excessive inventory in
stockrooms If the inventory wvalues are not accurate enongh, the MRP and other
manufacturing planning and control soflware modules fail to function. The importance given
in the company in updating the inventory records. Presently the company keeps the records of
the quaniity of incoming raw material, damaged raw material, production line raw matenal,

Tepalr purpose raw malerial and finished product.

6.6 APPLICATION OF MRP

Usually MRP ¢an be adopled in an enterprise in three approaches mainly depending on its
size. These are the manual MRP, computer-assisted MRP and manuel te compuler-assisied
MRP. manual MRP can be applied usually in case of a smell-scale industry and for a large-
scale industry usually computer-assisted MRP 13 preferred whersas small to medium

industries manual to computer assisted MRP approach can be adopted

Different Phases of MRP Implementation

A product struchure may be larpe or small depending on the number of levels, subassembly or
parts. In case of riding lawn mower, automobile, videocassetle recorder, or computer the
produet structures are quite large. These kinds of product often have over 30 levels in the bill,
hundreds of different paris and subassemblies, gach requiring an MRP record and thousand of
individual ilems. In addilion there are usually multiple models of the final assembly, which
share commeon parts and subossembhies. As a result the MRP records for Lhese common items
have gross requirements coming from different sources that must be combined before the
final production plan is completed. As an added burden, the MRP plan is never slatic, gross
requirements, lead time end on hand balance change frequently. It is obvious that MRP
calculations on final assemblies of this size are enormous and manual handling become

extremely difficult, As a result, computer software 1s used.
However, there are exceptions for some few companies like Dataram and Ethan Allen
Furniture Company which have been able to achieve many of the benefits by using MRP

approaches in manual system. It has been proven by these companies that after manual
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system MRP adaptation computerization of the syslem became easier and more cost-
effective. In fact, the significant cost in this regard, is that of converting company operalions

over to an MRP based approach, not the cost of computer [14].

The company is dealing with products having structures of only about three levels. As the
number of level is less, atiempt can be made to implement the manual MRP. However, in
practice, a single item may vary extensively in its thickness, lengths, grades etc. 1f this factor
1s taken mto account the number of items, depending on specifications, become very large. In
such case manual MRP approach considering the variation in specification will not be easily
executable, Therefore, it would be advisable for the company to treat the manual MRP as an
inlermediate step in the ¢onversion process from the current stage to a compnter assisted
MRP system.

It can be safely said that local industries, in geneml, are not very aware about the benefits of
MRP application. However, few companies are now pradually paying attenlion on inventory
management by usmg MRP. Initiatives are being taken to locally develop some inventory
management sofiware of limited capacity. Commercial version of MRP software is very
expensive and may not be readily available in the local market. Procuring of such software i1s
not enough in implementing the MRP concept in the company, rather it needs human
resoutces with adequate knowledge and experience. Moreover, significant changes in
organization structure and atbtudes of employees are necessary towards successful

implementation of MRP.

Necessary Preparation for Applyving MRFP
The implementation process of MRP requires a highly structured approach that involves
every employee, with a minimum of %0 percent of the work forced traned, including

management. The process used mn successful implementation is called the proven path.
Education is the first step in the process and continues thronghout the implementation. Top

management comnuitment and involvement in the MRP program is critical. Management

must understand the MRP process and comprehend the cost and efTort required to install and
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to operate the process fully. In addition management must know how MRP will affect every

department and the benefits that will result from successful implementation.

The installation process is divided into four phases: initial, preparation, implementation and
operation, Afler the initial phase, the project team is in place with full time project director,
and work on problem analysis begins. 1t is not uncommon for the project team to identify
between 50 to 500 problems that must be addressed before the system 15 installed. Problems
are divided into functional area and prioritized, then team of employees from the areas starl
working on solution. For example, the inventory group could be assigned to work an
inveniory counl accuracy and damaged goods problem. Full MRP implementalion can tike
18 months in 2 medium sized company, with [irst 8 to 12 months used to get the current

manufacturing system n proper order for the implementation of hardware and software.

The cost of implementation 1s directly proportional to size and type of company. The costs
are usually divided into four categories: (1} consulting (10%), (2) education and problem
analysis (40%), (3) bardware (20%) and (4) software (30%). The cost of the sotlware is a
[unction of compnter hardware. For example, cosling base and scheduling software for a job
shop operation that runs on a microcomputer is in the range of $20,000 o $30,000, MRP
software for a microcomputer based system would be less than $50,000 while software for a

mini or main frame computer is usually over $100,000.

Critical Aspects in using MHEFP System
In this section the critical aspecis of using the MRP system are discussed to ensure that MRP

system records are exactly synchronized with the physical flow ol the material.

The MRP Planner

The persons must directly involved with the MRP system outputs are planners. The planners
have the responsibility for making the detailed decisions that keep the matenal moving
through the plant to achieve the shipment of finaj products. Their range of discretion is
carefully limited (Le. withont higher authorization, they cannot change plans lor end iems
that are destined for customers). It is, however their actions that ere reflecied in the MRP
records. Therefore high quality well-trained MRP planners are essential to effective use of the
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MRP systems. Tn the company the chief of purchase, being an expenenced person, may act as

a planner after he/she is provided with relevant background and training.

Computerized MRP system produces a set of coordinated MRP time-phased records for each
pari number. As a consequence, planners are generally organized around logical grouping of
parts such as melal parts, electronic paris etc.

The primary actions laken by an MRP planner should be:

1. Release orders {i.e. launch purchase or ship order when indicated by the system)

2 Reschedule the due dates of exiting open orders when desirable.

3. Analyze end update system-planmng factors for the part numbers under his conirel. This
would 1mvolve such things as changing lot size, lead Limes, scrap allowances or safety
slock.

4. Reconcile errors or imconsistencies and try to eliminate root causes of these errors.

5. Find key problem areas that require action now to prevent future crises.

6. Use the system to solve critical material shortage so that the action can be captured in the
records for the mext processing This means the planner works within fthe formal MRP
rules, not by informal method.

7 Indicate where farther system enhancements (outputs, dizgnostics, etc.) that would make

the planner’s job easier.

Order Launching

The orders indicated by MRP as ready for launching are a funclion of lot sizing procedures
and safety stock, as well as iming. When an order is launched, it is some times necessary to
inciude a shrinkage allowance for scrap and other process yield situstions. The typical
approach is to allow some percentage for yield losses that will increase the shop order
quantity above the net amount required. To effect good control over open orders, the total
amount, and the schedule receipt should be reduced as actual yield losses occur during

production.
Allocation and Availability Checking

Availability checking is lo check whether sufficient componemnts are available for the final

product. If one order 15 created, then the system allocates the necessary quantifies 1o the
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particular shop order (lhe computer assigns shop orders, in pumerical sequence). The
allocation means that this amount is morigaged to the particular shop order and is therefore,
not available for any other shop orders. Thus availability and allocation checking are a type
of double entry bookkeeping. The result is that the quantity physically on hand should match
what the records indicate is available plus what is allocated. If not, cormrective action must be
taken, The resuling accuracy facilitates iventory counting and other procedures for

maintaining data intepmty.

Botiom Up Replanning
Botiom up replanning is the process of using Lhe pegging dat to solve material shortage
problems. However pegaiug and bottom up replanning will provide warmning n advance of

shortage problem so that customer can take appropriate actions [15].

6.7 BENEFITS FROM MRF
The primary benefits of MRP is that solutions lo problems in manufacturing due to
disturbances in the production system are solved early when a greater number of alternatives
are available to the planner. The secondary substantial benefits from implementation of MRP
results from the preparation for the ipstllation. Preparation of accurate bill of matenal
(BOM) and a cycle count process can guarantee relizble inventory. The self-study used (o
improve the BOM and inventory tracking uncovers other operations that do not add value to
the product. The correction of this problem and the improvement in BOM and imvertory adds
substntially to Lhe profilability and quality lo the products. Business organizations like
Grameen Bitek Ltd can have productivity gains through the use of new and better technoloey.
But productivity gains may not be automatc; technology must be managed to overcome
many problems. [t is important to identify the aciual needs and find a matching lechnology
[16]. The following list of improvements in the operation of enterprise is frequently attributed
to implementing MRP.

¢ Improve customer service

+ Improve vendor relationship

¢ Reduction in past due orders

¢ Betler understanding of capacity constraint

¢ Significant increase in productivity
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Reduction in lead time

Reduction in the mventory of finished goods, raw materials, component
paris, and safety stock.

Reduction in work in process (WIP)

Elimination of annual inventory

Precise cost fgures

Significant drops in annual accounting adjustment for inventory problems

Usually, a doubling of inventory turns.
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CHAPTER 7

CONCLUSIONS AND RECOMMENDATIONS

7.1 INTRODUCTION

The study was undertaken to make an overview of the present status of MRP application in a
local eletronics apphiance manufacturing company and lo identify the relevant problems and
issues and to suggest the action plans in the successful implementation of MRP concept. The
company produces vollage stabliser by assembling components/parts from various sources
and can be seen as a represemttive organizalion of (he country. The analysis, comments,
snggestions, action plans el are, therefore, based on data and informarion gathered from this
company. The aims and objeclives of the study included the investigation of bottlenecks in
applying MRP concept, estimanon of relevant invenlory costs required for running an
academic version MRP software for limiled iems and recommendation of appropriate
measures (o pave the ways of applying MRP in future. The impact of free market economy
end that of globalization and liberalization of Lrade has been significant on the induslrial
sectors m general. It would not be unrealistic to say that the overall scenario in  local
industres in lerms of applying operations management techniques is not expected to be very

encouraging.

7.2 CONCLUSIONS
The concluding remarks outlined below are based on the findings of the study:

i In the context of applymng the concept of MRP, it can be said that the position of the
company under investigalion is in a very primary stage. No formel production plan,
MPS, BOM and MRP are maintained. Recording of dala and information regarding on-
hand inventory, WIP inventory, lead times, various inventory cosls is not properly
classified and stored.

ii. Since the company is in the pomary stage in respect of MRP application, there is a
potential scope of improving the current situation through implementation of MRF.

Even an approach wilh manual MRP at this stage can be of remarkable advantages.
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iv.

Vi

The study revesls that (he company currently procures mw materials on the basis of
thumb rule instead of following any formal methods used for calcuieting of the lot
sizing.

Compared fo present practice of determining the lot-size, MRP spproach by using the
most appropriate and optimum lot-sizing method (Wagner-Whitin) can sigmificantly
reduce Lhe tolal inventory gosts,

Due to the lack in understanding of the benefits acrued from MRP application, the top
management 1s less aware and committed 1n implementing MRP concept.

However, scarcity of skilled manpower needed for MRP implementation is also a

commeon feature.

wvii. Documentation and recording system are poor in most of the organizations.

Anticipated Contribution of MRP for the company

Through the application of MRP, the company can benefit from betier management and

reduction in cost of products.

Contribution in Operations and Management

il

ni.

iv.

vi.

Quick decision-making is possible because of availability of the structured information
about products and production facihiies.

Accurate decision can be taken with reliable and up-to-date information. Proper MRP
application demands reliable and up-to-date data and information.

MRP is an information system Lhat enables managers to improve the efficiency of
operations.

As MRP maintains tight schedule from procurement of raw materials to delivery of
final products, it is necessary to monitor the work in process and lake necessary steps if
needed. This certainly helps in reducing past due orders.

There 15 a scope of improved customer service, as MRFP ensures timely delivery of
products. In addition, customer iead times are typically shorter Lhan total lead times, and
in such cuses, companies using MRP can betier manage to meet the cusiomer’s urgent
nced by adjusting with the situation and aking necessary measures.

Significant increase in productivity is possible as MRP formulates the work in a very

scientific and structured way.
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vii. A product delivery lead-time is the summation of raw maierial ordenng lead-time,
manufacturing lead-time and assembly lead-time. MRP optimnizes gll these lead-himes
and can deliver product in a shorter perod.

viii. MRP eshmates material on capacity basis and orders raw materiels afier economic
analysis of the future demand. As a result there is reduced level of work-in-process

(WIF} and overall inventory.

Contribution in cost saving

& Ordering cost 15 2 significant cost, which can be curbed only through mathematical
determinenon of 1ot size and number of order(s) for a certain period. MRP lel sizing is
based on reduced set-up or ordering and product changeover costs.

% MRP always updates the holding cost and ordering cost ¢lements and determines total
inventory cost which would facilitate annual accounring adjustment. Thus there 15 a
possibility of significant drops in annual accounting adjustment for inventory problem.

< In MRP application, there is increased sales and reduction in sales price.

< With the same inventory levet the throughput can be double if MRP is implemented
propetly.

7.3 RECOMMENDATIONS

Future action plan of the company

During the present study it has been learnt that there is no record product structure or BOM.

Due to the absence of product structure, it is quite natural 1o make mistakes in caleulating the

requirements of various materials. As a result the company requiers to reorder the item(s) in

short or (o susiain with excess materials. A proper inventory record based on BOM is also

essential for accurate calculation of materal requirements. The following measures,

therefore, are recommended for the company to ensure superior planning ¢ondition.

Recommended action plans for accurate data recording

i Defined product structure diagram of each product has to be constructed. In a typical
firm there may be many products and a perticular product may have different grades or
ratings. Therefore, construction of product structures is required to get a clear picture of

product’s manufactunng and assembling order.



1t.

il

iv,

vil,

Indented bilf of matetials for different stabilisers needs to be consirucied. Though the
product structure diagram and the indemed bill of material contains the same information,
the representarion of the later is much easier to capture in manufacturing planning and
control software

A formal MPS (end product) can be determined by combiniug the number of orders
already placed and predicted future demand by using suitable forecasting methods.

Responsibility should be assipned to a single deparument for the maintenance of the
bitl.

Engineenng change should also be assigned Lo an expert group and the change should
be infrequent and accurate.

A single image of all product dam and BOM information are necessary to be
maniained 1n the cemral dawbase system. It would facililate mn editing inaccurate data if

NECessary.
To ensure accurate inventory, physical counting of all of the paris is required.

Recommended action plans for changes in management

i

1l

Iv.

At the initial stage manual MRP should be adopted, keeping in mind the long-lerm
plan for computer assisted MRP impiementzation. Through manual MRP the involved
persons will learn to perform necessary works especially matenal planning in a forma! and
structured way.

In today’s manulacturing environment competitivensss 15 ofien measured on the basis
of delivery times and other performance critena. Top management needs to develop Lhe
firm’s manufactunng strategy reflecting the needs of the market in terms of price, quality,
delivery lead times and flexibility.

In ordering quantity of most inventory value items, careful attenbion 18 necessary to
determine the lot s1z¢ by some formal methods. Accuracy in lot size determination of least
inventory value items fs not very urgent.

1t is necessary to recognize that MRP is a disciplined way of conducting busmess of
the company, and to learn the concept and technology firsthand. Top management must be
sulficiently patient and firmly determined to implement a long-term project on MRP.

Necessary resources are to be provided by assigning full ime people to MRP and

makimg MRP a top priority for all managers. Cooperation is essental in such an
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Vii,

environment and the direclives from the top nmnagem;:nt to all managers would excel the
overall implementation process.

A formal implementation plan is required (o develop covering about two year’s time
into the fatare before actual work starls. The time will cover education, justification,
enterprise analysis, software and systemn selection and implementation, and linally
evaluaton.

It is necessary to make sure that all involved receive an education on what MRP can

do and their role in 1t

viii.  Marketing, finance manufacturing and personnel from all divisions should jomtly

i

engage in the implementation process. For closed-loop MRP implementation, integration
of all the departmenls is necessary.

MRP implementation needs considerable patience. Some results may be expected
during the initia! time before the system is complctely implememed.

It is necessary that the managers achally understand the form of their operation prior
to the adoption of MRP. This is a key managerial requirement of MRP.

ABC analysis is necessary to find ouf the most important items. All items do not need
to pay same attention. Some items are intrinsic items and they are in need to pay sufficient
attention. In the company transformer, cabinet, relay, voltmeter and socket are Lhe

examples of intningic items.

Recommended action plan for MRP software

i. In procuring MRP software, price and compatibility are extrernely importamt. The
sofiware must match (he company’s requirement and be reasonable in price.

ii. In case of unavailability of compatible software within affordable price attempts may
be made to develop software locally. At present there is a good number of skilled
software developer. If they were provided with proper feedback on MRF it is anficipated
that they will be able to develop relevant software. Local development of software will
benefit the organizations in technica! supporting of MRP implementation.

7.4 LIMITATIONS OF THE PRESENT STUDY

In estimating various cost parameters, some assumptions were made which in reality may not

be strictly valid.



% In reality a number of items are vsually ordered at a nme for procurement. So analysis on
the basis of single item may lead to some deviation from the realistic situations.

# Fixed lead times were considered, which is not stnetly true.

& Ordering cost was considered to be independent of the lot-size. In real life the situalion
may different.

< Uncertainty was not taken into sccount. Probabilistic methods could be better option to
handle this kind of situation.

7.5 SCOPE OF FUTURE WORK

A successful MRP system requires (1) adequate computer support, (2) accurate data, (3}

management suppori, and (4} user knowledge All manufacturing and service companes can

benefit from MRP if it is properly inslalled and operated. The scenario of local companies in

respect of MRP application is not expected to be very different from what has been observed

in the study. So there is a polential scope of applying this technique and thus help improve

the productivity of profif margin of the local companies.

Since MRP software is very much case oriented; attempt can, therefore, be made to develop

this kind of software using mdigenons resources.

In order to carmy out more realistic analysis, following steps may be recommended for

adoption;

& Development of the malthematical model for determining lot-size considering muitiple
itermns to be ordered at a time.

4 Development of the model for variable lot-size incorporating the constrmmts of fund,
stores, transpor facilities e1¢.

< Development of appropriate software on MRP considering local conditions

% Development of the forecasting models for Make-To-Order (MTO) situation

% Provitling adequate facilities for inspection and testing in the process.

% Emphasizing in the raining and educaiion program.

< Ensuring the procurement of quality raw materials.

% Adapting stale-of-the-art technology in manufacturing.

% Viewing the total company system as & whole umit utilizing the data from all departments.

<+ There is no consideration for safety stock in the models considered. An approach to

determine the optimum safety stock can be an area of future work.
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