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ABSTRACT

The present study was conducted on a local electronics applicancc manufacturing company in

the context of how the planning of material requirement i, performed. The company is a

fabrication'asscmbly organization ".here raw matenals arc procured, processed and assembled. It

would nOl be unrealistic to say that the management of indizcnous industries is not very keen to

apply the operations management techmques such as inventory conlrol, scheduling, material

requirements planning (MRP) etc. This situation can be altributed to a number of failures, But

main reason of the orgalli~ation's reluctant attirnde is identified as unawareness of the state-of-

the-an techniques and and benefits <lcmed out of utilizing of these teclmiques, a potential one of

which is the "MRP. A general perception lhat the procurement of raw materials either in huge

quantity at a time or small quantity from period to period would not have any significant effect

on the total cost still prevails in many local companies. But the situation is certainly different and

healthier condition can be achieved by adopting and applying these techniques.

MRP is applied for planning of fLuurc activities of a company. Data on demand, of the products

(MPS), lead times, set-up/ordering costs, holding or carrying costs etc. are required, However in

this stlldy previous data of the company for a period of six months from Janllary to June, 2002

were used to analyse and make comparative srndy. It has been found that the procurement of

materials applying an estahlishcd algorithm (i.e. Wagner-Whltin approach) instcad of CUTTenl

practice (liser defined mcthod) could reduce the tolal invcntory cost quite remarkably. Tn the lot

sizing analysis an educational version pTodliction and operation management software named

POM was used, The outcome of the analysis revealed that the company cOlild save as high as
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67% of the inventory cost in case of the transformer only. Similar situation is expectcd to prevail

for other items also.

Moreover, the incorporation ofMRP could facilitate the company in many respecls. There is a

potentia! ,cope of improving the current situation through rcduction in the tolal inventory cost,

avoidance of reordering, shortfalls of matenal" minimization of idle timc, improvment of the

efficiency of operations, delivery of product in a shortcr period, improvment of customer service,

increase in productivity, and reduction in the overall cost of products.

Howcvcr, it would be required for the company to bring in change in many aspects to adapt the

MRP system, the impor!ant of which are the relationship with vendor, consistent quality of the

raw materials, the documcntation process, recruitment of skilled manpower, estimating thc

reliable lead times elc. S,llIation could be improved further by applying the res lIlts of

mathematical model for multiple itcm, lot size and variable lot size taking into consideration of

the real-life constraints such as store's space, available fund, transport facilities elc.
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CHAPTER ONE

INTRODUCTION

1.1 GE;,\ERAL BACKGROUi\D

The first step' towards a systematic, model-building, approach of production control

prohlems were ,et by engineering scientists like Taylor, Gantt, Harris, Gigli ~lC. These

authors based these models on a vcry practical viewp"int, which resullOO in very ~imple

models. H[)wcver, theIr insight that explicit model-buildmg ha, been a valuable

conmbution to ,olving production control problems. In fact it was a hreakthrough in those

days.

Thereafter the field of production control research has developed along twO separate

line,. The first line concentrates on wIving model; and hardly deals with the problems as

they are encountered in practice. The second line of research development wa, much

more In line ",jlh the initial practice-oriented systemizing steps, l3ased on a board

practical experience, lhe entire field is characterized in categories and a number of models

and techniques are given its place in this field.

l3ath of these lines did not lead to a comprehensive and completc scheme of categories,

models and tcchniques for productIOn control. The model-oriented linc did not ha,c

en(}ugh roots in practice, and in the practice-oriented line developments werc confused

too much hy the overorhelming complexity of the production control field. In fact (in the

fiftics sixties) thcory and practice were lil'ing apart togcther.

From lhc early se,cnties on, however, this situation has drastically changed. Theory has

developed to mmC not1TIati,~ models and the practitioncrs are hecoming more and more

prof~ssionals. This is similar to the development of the natural sciences, where wc also

can distingui,h a pha,e during which science and practice bccame imegrated. The

alchemy and the scarching for the "Philosopher', SlOne" was a major element in this

phase. The current state (}f affairs with respect to production control reminds us of the

••



natural science,. It is striking to see that the search i" for one comprehensive princIple as

the basis tor the solution to all production control problems. The three major developed

production control principle., are Mmmal Requirements Planning (MRP), Just-In -Time

(lIT). and (lptimiLCdProduction Technology (OIYI').

The widespread use of MRP is primarily due to the increasing availability of computing

power and data capture capabilities_ In the 'MRP approach, produchon control is primarily

conceived as a registration and information.prQcessing problem.

The American profcssion organization APleS (American Production JIld Inventory

Control :Society)has contribnted snbstantially to lhe development "f MRP. This resulled

in the pro!cssionalisati"n of the field of production and inventory control. In this

education, lhe MRP approach was presented as a standard. MRP "as lhe basis for

developing computer sofu,ar~ for production and inventory cootrol. MRP being a

standard system, it was profitable to invest in lhe dcvelopment ofMRP software [I]'

1.2 GROWTH OF \1RP

Bctween the tl-vo world wars, early developments occurred in the appliealion of the

analytical mcthods in solving production / inventory problems. The economic order

quantity was invented, followed by the order point and statistical safety stock. In the

1950s, companies were using order point- order quantity system, to generate production

and purchase orders for product component, and expediters to push complelion of the

most urgenl orders In th~ 1950s, computers beeame commercially available, and

companies ,t"r1Cdusing them fOT processing hills of matcrials and materials requirement~

planning_ APICS w", founded and pbyed a major role in making industry aware of this

new potential.

The tlrst company to have an MRI' ,ystcm running ",as Ameriean Bosch, in Springfield,

Massachusetts, in 1959. Other companies early in the field were J.Lcase, Black and

Decker, and Twin Disc. A number of computer manufacturers produeed, commercial

sof!v;'arepackages for:MRP, the best known of which was the PIeS paekage fromlBM.



1.3 L."VIPORTANCEOFMRP

Computer-based production and inventory control cmbodies powerful neWtools for more

effecti,e manufacturing management dcvcloped over the last tWOdccades. The intense

international competition in manufacturing has provided a strong incemive to

managcmem 10 ,eek ne"', morc effective ",ay' of managing produ,tion to maintain or

achieve a competitivc edge, As a result, thousands of companies havc implemented

computer-based production and inventory control systems. The most widely adopted

systems are called material requirements planning and manufadunng rcsource planning.

Many of thcse companies have achieved remarkable gains by implementing MRP in

terms of improved customcr service, reduced inventories, and lower manufacmring costs

[1]'

1.4 SCENARIO OF LOCAL INDUSTRIESL.'1 TilE CONTEXT OF MRP;

The overall scenario of local industrics about adoption and implementation of MRP is not

vcry encouraging. In thc race of "technology management effort" to [acc thc challenges

of the fierce comp~litlOnin the business world, Bangladesh falls far behind.

"1he primary target of most of the industries in Banglade,h is 10gct back quick return On

investment. Long lcrm busine% plan i, absent in many ca.,e,. A significant number of

enterpriscs including gov~mmenl organintions are reluctant to apply operation,

management technique,. The identifiable reason, are lack of exposure to the concurrent

t~chmquc< and facilities, high pricc of relevant commercially available ,ofuvare's,

inadequate and indigenou, ,upport system, scarcity of qualified manp<:>weretc,

For most of the organizations, people at the lOpmanagement, though experienced, arc not

to pay adequate attention in the context of applying the opcration, management

techniques in inventory control, scheduling and material requirements planning (MRP).

They are nol interested to provide education and training to their employees. So the

overall produclion level cannot be improved.

Computer hardware, and sofiv,'ares are not very expensive now-a-days. So it is an

opportunily for local manufacmring induslries to take the advantage of computer-based

;
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,
production and inventory comrol. Ho",e,-er, one of the mam problems in implementing

MRP in local induslrie, is the lack of trained manpov,er. Some companies purchased the

,oflv"are in exchange of high price bul could not run it due 10 the above-mentioned

problem.

In Bangladesh, mo,t of the orgamzallOn does not f"llow any standard either national or

internationaL Very few manufacturing organizations have so far implemented ISO

,tandards. In this project study it has been noticed thallhe company under study does not

apply the operations management techniques in inventory control, sch~duling and

material requirements planning (MRP).

1.5 OBJECTIV ES OF THE STVDYIPROJECT WORK

The foregoing discussions amply demon~trate the gloomy picture of operation

management sy,t~m in - industries of Bangladesh. Unless the industries implement

appropriate measures to Improve their operation management system as quickly as

possible, it will be very difficult, ifnot impossible for them to stay m the business world.

The present research study is all attempt to be conducted to critically examine the cxisting

situation particularly the 'Weaknessesand limitations. In this regard a typical organization

has been ,elected as a model. The following objective, have been defined for the study:

IJ .[0 study and investigate the scope of implementing the MRP concept in a local

electronics appliance manufa~turing industry.

IJ To e,timate holding and set-up/ordering cost of individual materials

IJ To recommend appropnate measures to be adopted by the company in applying MRP and

to identify the action plans for future work.

:l To identify the scope of applying MRI' software including }YfPSand MRP lot si7.ingfor

some major products.
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., CHAPTER TWO

BACKGROUND STUDY & LITERATURE SEARCH

2.1 I]';TROOUCTIOI'

Material Requirement, Planning (MRP) is based on several concepts that are independent

versus dependent demand, manufacturing lead times and common use items. Independent

demand means that demand for a product is not directly related to demand for other items,

Independent demand is intlucnccd by market conditions outside the control of operations;

it is therefore indepe~dent of operations. Examples of independent demand are finished

go",h and 'pare part.~m a manufacluring company-thaI i, used to ,atidy final customer

demand. Independent 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 is nOI independently determined by the market. Examples of dep~'1ldentdemand

are raw materials and work-in-proeess inventories used in manufaetunng eompanlCS to

,uppon the manufacturing process itself. MRP is based on the concept of dependent

demand, By exploding the master schedule through the bill of materials (BOM), it is

possible to derive demand for component parts and raw materials. The MRP system can

then be used to plan and control capacity, and it can be extended to resource planning

throughout a manufacturing fLrm.

The lead-time for a job i, the time that must be allowed to complete the job from stan to

finish. There are m'o types of lead-times in MRP: ordering lead-times and marl\lfaeturing

lead-times. An ordering lead-time for an item is the time required from initiation of !he

purchase requisition 10 the receipt of !he Item from the vendor. If the item is a raw

material that is stocked by the vendor, the ordering lead.time should be relatively shon,

perhaps a few weeki<,Manufacturing lead-time is the time required to fahricate a pan.

This lead-time may be substantial in caSeSit can be several month •.

Common use items are raw materials and components that arc used on morc than one

product. MRP collects !hese common uSe items from different products to effect

economies in ordering the raw materials and producing the components [3,4].

;



2.2 I\1RP SYSTEMCO'1rO~EI\'TS

rig 2 1 show> lhe basic components of an MRP system. Three major sources of

information are mandatory in the MRI' 'ystems are: ::.maSler produehon schedule (MPS),

an inventory status file, and a bill of materials (BOM) file. Using lhese lhree mformation

SOUlees, the MRP pwcessmg logic (eomputer program) provides three kinds (If

information output for each plOduet c(lmponent: order release requirements, order

rescheduling, and planned orders.

Master production Schedule (MPS)' .n,e MPS is initially developed from firm cuslomcr

ord~n; or from forecasts of demand before the MRP system begins to operal~. The MPS IS

an input (() lhc MRI' system. Designed to meet markel demand, [he MPS idenlifies the

quantity of each end produel (end item) and when it needs to be pmcluced during each

fulure period in the production-planning horiwn. Orders for replaeemenl (service)

components for cuSlomers arc also entered as end items in the MPS Thns, the MrS

pmvides the focal informalion for the MRI' system: the MPS ultimately governs the MRP

<y,tems recommended aclions on lhc timing of procuring materials and pmducing

subcomponenls, which arc geared to meeting the MPS output schedule.

Master produetlDn
Schedule (MPS)

Matenal I Bill ofInventory I requuement,
,tatu, Planmng (MRP) matenal.

fLlo I I Processing logle fik

~ -

Order release
Order rescheduling

Pl.nned
Requireme<l!s Order,
(Orders <0be (Expedi"" dee<l>edite. (Future)
r<leased "",,-,) Cancel open orders)

Figure 2.1 Material Requirements Planning System.



Bill of Materials (BOM)- Thc BOM idcntifies how each end product is manufactured,

spcclfying all subcomponent items, their sequence ofbuildup, their quantity in each finished

UTIlI,and the work centers pcrforming the buildup sequence. This information is obtained

from product design do~umenls, workflow analysis, and othcr standard manufacturing and

industrial engineering documenllllion.

The primary mformation 10MRP Irom the BaM is the product structure. Product structure is

the level" of components to produce an end product. The end product is on level 0,

components required for level 0 are on levell, and so on.

Inventory Slatus Filc- thc MRP systcm must rctain an up-to-date file of the inventory status

of each item in (hc product structurc. This file provides accurate information about the

availabilily of CVGT)'ilcm controllcd by the MRP system which can then maintain an accurate

accounting of all inventory transactions, both actual and planned. The inventory status file

contain" tl)e idenlific"llOn number, quantity on hand, safety stock level, quantity dlSburscd

(allocated), and procuremenllead lime of every item [5].

2.3 SCOPE FOR)1RP

Therc arc many reasons for the poor performance of some MRP systems in practice. Some of

these relate to the need for wide'pread education in MRP thinking and to the necessity for top

managernenllo enSure succcss. Others arc more tcchnical in nature and include:

Lead- times: a MRP a:;sumes plOduction lead times to be known and fixed. Each product is

given a pre-defined production lead-time. Thesc limcs arc cshmatcs and unfortunatcly MRP

uSerSollen trcat thcsc lead timcs as being very precise.

De,ign/Quality: lbe areas of production environment design and aucntion to quality issucs

are not addressed. MRP systems tend to assume that the environment exists as is and is not

subjcct to change. This give> rise to the need for a prodnction environment design element in

lhe faclor)' co-ordinalion subsystcm.

Infinite Capaciry: :MRPassumcs inflnirc capacity, I.e. when a master production schedule is

dcnvcd, all rCSOurCCSbcing uscd in thc plant can be assumed to olfer at least sufficient

capacity to fulfil that schedule. This is ha<ed on the premise that the plan has already been

pa"ed through rough cul capacity planning and th~rdore must b~ 'achievable'. BOlh lIT "nd

OPT schedule production a.,"uming a limited capacity

,
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Batch sizing: Many impkmcntcd MRP sy,tems lend to use the ideas of economic halch

quantilics after calculating the planned order quanlities, Batchcs arc larger than is necessary

ill Older to offsct the supposed costs of set np and imentory. lIT and OPT have overcome lhe

hatch size problem,

ilu<ine" Plallnlng

M"ler ProdUCllorl
Schodlilc

RoqllLrcmeniS Plannirlg

Factory Co-OTum"lLOn

CELL2 CELLN

i

Tacti,,1 iss"es

OperatlQnal
1>,,,,,

~

Figure 2.2. An archile~lurc for production management systems.

2.4 MRP \\'lTH ADAPTATION

TIle "hOltcomings di,c",s~d In scetion 2,3 however were tried by many to reduce or

eliminate. Paul Higgins proposed a solution in 1992 in Figure 2.2 above, This architecture

refkels a simatlOnwhete a factory has been decomposed in so far as possible into a series of

group lechnology based produclion cells, where each cell i, responsible for a family of its

producls, components or processes and is controlled by a production activity control (PAC)

oy<lem.Another possibility is lhal ~"ch group is ae!<lallygeographically dispersed, lhat ;s

lherc arc a number of different focused faclone,. Th~ facloI)' eo-ordinalion module ensures

lhal lhe individual cells/factol ies interact to meet an overall production plan,



Strategic issues: Strategic produclion management issues relate to: the determination of the

products to be manufactured; the matching of products to markets and customer's

"-'-pccUlhons;and the de,ign of the manufacturing systcm.

Tactical issues: Tactical issues relate to the generation of detailed plans to meet the demands

imposed by the long-range production plan. It involves the breakdO'W"T1of the products in thi,

plan imo a feasible ma,ler productIOnschedule.

Operational lS,Ue;: OpcratLonal PMS issues essentially in\'olw takmg thc output from the

tsctical planning pha,c, c,g. \hc planned orders from an MRP system and managing the

manufacturing <y'tem in quasi real time to meet these requirement,

Requirements planning is concerned with translating the master schedule items into

component requirements for short term planning and purchasing. Factory co-ordination and

produclion activity contro]" mainly deal with the operations associated with manufacturing

the component item, and asocmbling the tlnished product [6].

2.5MRP AND MANAGEME;\'T

MRP inerdased status, however, has not been realized through a simple steady advance in its

scope and application lndeed. the more ambitious ;:"1RPhas become the more uncertain has

been the outcome. Large complex sy"tems have sometimes achieved wonders for companies

and at other limes have proved disastrous, Paradoxically, it is the suspect namre of the

outcome, which has created its notoriety, The stallts of MRP has been enriched as much

through its failure as through its ,ucce". lIs appropriateness and effectiveness are a matter of

contenTIon.

MRP implies that manager> have to treat everything fonnal1y. Once the MRP system has

been taken on, all sorts of i1exibilities in me business appear to have been lost. If they are to

be recovered they have to be recovered in the same formal idiom as the MRP system itself

Sat'7.adeh and Raafat (1986) examined this question as the fundaments! pre-condition which

managers must accept for MRP to work. Mehta (1980) examines how safety stock muSt be

formally assessed within the MRP system. Civerolo (1980) studied ways of handling the

overtime question to cope with an overloaded master schedule and suggested a fonnal rule

where overtime also could be structured in relation to the MRP scheme. Turner and Hurst

(l986) examined what the master schedule had to assume within \he procedures of an

organization to be ef1"ecti,e[7,8].



2.6 DETERMINATION OF LOT SIZES

With the emergence (}f MRl' a need arose for new method to detelmine the lot size under

conditiom quite different from that assumed under independent demand inventories.

Specially the c(}nditions are follows:

l, Delemlini,tic demand - it~ms controlled by MRP are materials or components used

in making higher level items. Whcrca, the final products may have uncertain

customer demand, (}ne~ the productIOn sehcdul~ has been decided, So, with some

cxeepti(}n such as componcnt with ,~rvice demand is considered determini,tie,

2. Discrete demand - rather than demand occurs continuously, demand OCCurSat

discrcte int~rvals at the beginning of planning period.

3, Variable demand - due to fluctuations in customer demand the size of d~malld can

,'ary from period 10 period.

4. N() shortage - as shortages wOllld cause delay in prodllction of highcr level items

and ultimately of final products, no shortages are allowed.

5, Carrying cost based On end of i",.entory - the objective is to minimize the sum of

ordGTing and carrying costs with lh~ constraint that all n~t requirements must be

satisfied. The ~aTIying cost is bascd On the m'ailable invcntory at end of cach

planning period.

Economic Order Quantity (EOQ)

EOQ i, pref~rabl" when relatively c(}nstant independent demand exists, not when we know

the demand. EOQ is a statistical technique using typically average demand for a year whcreas

MRP assumes known demand. Opcrations managers should tak~ advantage of demand

mfmmation tl'at is known. How~\'er EOQ is still used in many organizatIon.

In EOQ calculation,

q' ~ 0(2kr.~1)

Where, q = economic order quantity

k = ordering cost

r = avcrage rate of demand

h = holding CO,l

w



Period Order Quantity (POQ)

Thc POQ uses the same type of economic reasoning as the EOQ, but detennincs the number

ofperi(}ds to be covered by each order rather lhan number ofunils to order.

C(t)~k1t+h(rt)12

IleanbcpTOventilat, 1. (t.-I)';; 2kihr

Where, (ttl = tolal eost

k = ordering cost

h ~ holding cost

r ~ average rate of dcmand

t = the cycle timc. TI,e largest valuc (}ft such that t (t.l) is

less than or equal 102kihr

Lot for Lot

The simplest lot sizing techllique is lot for lot A lot is scheduled in each period in

which a demand occurs for a quantity equal 10the net requiremcnt.

An lI.1RP'y,tem should produccd unit, only nccded, with no safely ,tock and no

anticipation of further order. When frequent orders arc economical and just in time inventory

lcchniq"e implemented, lot for lot is very efficient. However when ordering cost is

sIgnificant or managemenl is unable to implement JIT lot for lot wo"ld be expensive,

Part Period Balancing (l'PB)

PPB is a more dynamic approach to balance ordering and holding cost. Pl-'B uses additional

infomlation by changing the lot size in the fUlUre.PPB altempts 10 balance ordering and

holding cost fOTknown demand,. Part Period Balancing develQPSan economic part period
(EPP), which is the ratio of set np cost ro holding cost.
Wagner _'Whitin

The Wagner - \Vhilin pmcedure is a dynamic pmgramming model that adds SOmecomplexi!)'

to the lot S17ecomputation. It assumcs a finite time horizon beyond which there are no

additional net requirements, Thc Wagner _ \Vbitin algoritlun, however, employs a

matbematicaI optimization technique called dynamic programming and find almost optimum
solntion,

(



The algorithm first detennin~ an oplimal plan for period 1, then for I and 2, then for 1, 2 and

3 and ,0 forth, until an optimal plan is oblamed lhrough the plalllling horiwn, At each stage,

the cost of previous optimal plans are used in detennining the current optimal plan.

Let E,+IJ= the cost af sati,fying demands for periods i+ I throughj using one

Order to be received at the beginning of period i+l

f; = the minimum costs over periods one throughj where the inventory

atlhe end ofpcriodj iS7.ero

= min {fi + ~i+ljlwhere j=l,., ____,n; 1=IJ_],. ", •• ,j-l & fo~O

The equation depicted above to d~t~nnine ~, the minimum ordering and canying cost lhrough

period J, we should select a regeneration poinl, i, such that the sum of minimum cost through

i plus lhe cost for one order aner i will be a minimum, In searching for the proper value for i,

its need looks back no further then i;.I, the regeneration point selected in dctermining ~.l

[2].



CHAPTER 3

COMPANY PROFILE AND ITS PRODUCTION LINE

3.11I\TRODucnm.

'Jhe data used in this sludy were collected from a local electronics manufacturing COmplUlY.

Grameen Bitek Ltd. TIns manufacturing industty is primarily of electronic nature, arising out

of a joint venlure between Grameen Fund and a sister concern of inlernationally reputed

Grameen Bank, and Bitek (Bangladesh Irmovati,e l"echnologyGroup).

Thc Bilek group was founded in 1993 'With a commitment to establish commercial

manufacmre locally innovated of electronic products, "Volt-Guard" was made as the firsl

product, which is an abnormal voltage protection device,

As of date most of the power line problems encountered in dcveloping countries like ours

have becn taken Care of and different ranges and TIlQdelsQf VQlt-Guard and Stabiliser with

VQlt.Guard have been produccd to prolect different types of equipment and housc-hold

applianoes under varying power line conditions. Today thousands of equipment and house-

hold appliances in Bangladesh are under the protection of different models (}fVolt-Guard and

Stabiliser wilh Volt-Guard with brillianl recmds of success even under extreme abnonnal
power line conditions.

Kow, the company al'Q produces UPS (Uninterruptible Power Supply) for computer and IPS

(lmtant Power Supply) for TV, Fan, and Tube Light which caters instant power back up tor

2.3 hour, of power Shul-down.

The c(}mpanyhas l'Wosection" Stablliser s~clion and IPS section, ln II'S section different
ralings ofJPS and UPS are manufactured.



With ~;ucha hIgh technological standing of Bitek and tbe proven admmistrative and economic

strength of Grameen e,tablishmenls, the new joint venture Grarneen Bitek Ltd, aspire~ to

provide a pioneering lead in the technological arena of the country and be of sen;ce to the

nation.

3.2 LAYOUT OF THE PLA1\T

TIle company's layout i, lhe type of process layout where production system is arranged into

l,'TOUPS according to general type, of manufacturing process. l"heplanl layout of Grameen

Bitek Ltd. is shown in figure 3,1. The opemtions carried ou[ in making a typical product are

PCB preparation, component preparation, PCB fabrication, hardware tixing to cabinel and

testing. Department is categorized according to the operalions, Testing department does the

adjustment oflow~ul voltage and high-cut voltage,

PCB preparatlOn

PCB fabric"ti""

1<stmg

Compo"""! preporatlOn

Fi"i,h
productlOn

Figure 3.1 Simpljlied Planl Layout 1nGrameen Bitek Ltd.

3.3 STARILISER SECTION

Stabiliser section is the key section contributing the bulk of its turnover. .the company's

highly trained engineering and manufacturing team have been successfully manufacturing

Volt-Guard and Stabiliser with Volt-Guard for the last one-decade.



Keeping pacc with latest changes in technology, the company is making considerable

inveslments in manufacturing and in-house R&[), which is an important consideration of

Grameen Bitek. Continuous R&D has elevalcd ilic quality of Volt-Guard and Stabiliser with

Volt.Guard to all em;ahle positiou and feedback [rom the market is always conveyed to the

R&D section for technological improvements. It enhanced ils product range to llpgrade rating

of input and output voltage.

The company is currently producing Volt-Guard of 2200VA, 3300VA, 4400V A & 5500VA

and Stabiliser of 500Y A, 550V A, gOOYA, lIOOYA, 1600VA, 2200VA, 3300VA. 4400V A,

and 5500V A. The company shortly has started manufacturing of 3-phase Yolt-Guanl and

Stabili"er.

Exhibit 1: Yoil-Guard and Volt-Guard ",ith StabiJi,er,

3.4 STABILISER FEATL"RE

The Stabilisers are designed according to the requirement of individual customer, eonformillg

to recognized standard including BSTI and BlJ"ET.



DESIGN

The company boa,ts of modcrn dcsign and production techniqnes. In-house R&D activities

are continuou<ly behind the developmcnt of quality products,

TESTS
Te,ts are carried out rigorously at eve!)' stage of lLSsembly.Stahili<ers are qualified fm

dispatch on successful completion of the following routine lest.

• Electronic component test.

• '!"random"". teSt

• Plug, >ockcttest (by taking samples), on procurement

• Fu,e holder and s"ileJl kst.

Switeh on repeated on/off(50 cycles) with load.

\Varming on maximum rated current

• Cable, & connecting wire, lest

Vi,ual

Solderabihty,

• Cabinet check (100%), on procurement.

• Complete circuit test.

• Adjustment of input and output voltage settings,

• 440V te,t (

QUALITY

The company is committed to achieve excellence III lhe quality of products and the services.

Thc qualily policy not only adorns the walls of lhe company hut alw genuinely follows at

evcry stagc of manufacturing. Efforts are always made from procurement to processing to

build and constantly adapt upgrading thc technology to maintain the quality.

3.5 PROCESS FLOW CHART

The company has sales executive and dealer all over the country. On the hasis of previous

sale:;, customer, direct order to dealer or at sales office and demand collecled by sales

executi,es of the marketing dcpartment a fumristic forecast of stabiliser requirement of



production is made. The factor)' manager prepares the master production schedules, malerial

requirement in consullates with stores. figure 3.2 shows the process flow charI for sho"ing

the activities in manufacturing.

Sales
FOTOC'st

Planning

Cabinet
Se<lion

Fabricalion
Section

Assembly

To>tmg

PCB PrcparatlOn
Section

Pocking

Figure 3.2 Proee~s !low chart showing tbe activities in a manufacturing company.

For every type and specification of voltage stabiliser there is a distinct design, Store givcs the

information of the raw material on hand, Raw copper board is cut to size by manually

operated cutting machine, PCB of stabiliser is fabricated in fabrication section wherc elcclric

soldering irons are used, The eompleIe PCB is delivered from fabrication section to

Assembly ,ection to make a final product. All fittings are done according to the design and in

this regard a number of mechanical lools are used. After the a"embly the ,tabili,er is tested

and delivered to customer [9,10].

•
- \
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CHAPTER-4

METHODOLOGY

4.1 Il\lRODUCTIOK

Since there are several categories of srnbilisers being; fabricated in the company, it is

necessary to com!rUct BOM for each category to make the final MRP for the "hole

production. In thi" chapter the steps followed in MRP ha~e been discussed with a simple

example. Moreover, the method of constructmg the bill of materials, estimating the lead-time,

holding cost, set-up or ordering:COSl,determining the lot-si7.€is also briefly discm.sed.

4.2 WORK:L'lG PRINCIPLE OF MRP

The master production schedule i, a listing of (il what products arc 10be pwduced, (ii) how

many of each product are to be produced, and (iii) when they are to be ready for shipment.

The general format of the master schedule is shown in Figure 4.1. 1lle master production

schedule must be based on an accurate estimate of demand and a realistic asses,ment of the

production capacIty. In MRP, it i, important to know not only the cum-'Iltlevel of inventory,

hut also lhc future changes that will occur against the inventory.

Week llumber II I 6 , 8 , 10

Prod""1 PI 50 75
Produ", P2 W '0 20

Elc.

Figure 4.1 YIaster Production Schedule rOTproducts PI and P2
showing weekly delivery quantities.



Thc strucmrc of an assembled product can be picturcd as shown in Figure 4.2. This" a

relatively slmplc product in whICh a group of individual component, make up m'o

subassemblies, which in tum make up the product. 'J he product structure is in the form of a

pyramid, with lower le\'els feeding into the levels above The dashed line shows the raw

materials used to make the indIvidual components, The items at each successively higher

le,-el are called the parents of the items in the level directly below, For example, subassembly

S I is the parent of components CI, C2 and CJ, Product PI is the parcnt of subassemblics Sl

and S2, The producl structure mu,t abo ,pecify how many of each item is included in its

parent.

dQCl
I (I)
1

C4

I (2)

(3)

C5

(2)
C6

(1)

I<'igure4.2 Product Structure for Product PI,

The master schedule specifies a period-by--period list of final products required, The BOM

delines what materials and components are needed for each product. The MRP program

compUle, how many of each component and raw materials are needcd by "exploding" the end

produ~t requirements into successively lower levels in the product structure. Now referring to

the product structure in Figure 4,2, 50 nnits of Pl cxplodes into 50 umts of subassembly Sl

and 150 unilS0[S2, and lhe [ollov"ingnumbers ofunils for the components: Cl: 50 units,



')

(l) (2)

C7
(2)

C2

'"

'J

OJ

Figure 4.3 Product Struclure for Pwduct P2

C2: 200 units, C3: 50 units, C4: 300 units, C5: 300 units and C6: 150 units, 1lle quantities of

raw materials for thes~ components are determined in a similar manner. Similarly for product

1'2 in FIgure 4.3, the quanti lie, of ,ubasscmhlie< and components can be determined.

::"'et Requirement
Most inventory systems also nNe the number of units in inventory that has been assigned to

'pecific fuuLrc production but not yet used or issued trom the ,tockroorn. Such items are often

ref~rrcd to as allocated item. Allocated Items increase requirements and then should be

induded in an MRP planning sheet. Th~ allocated quantity has the effect of increasing the

requirement (or. alternatively reducing the quantity on hand), 'The net requirement MRP is:

Net Requirements

= [(Gross requirement) + (allocation)] - [(on hand) + (schedule receipts)]

= [Total reqUIrements] • [available invcntory)

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 as follows:

PI: assembly lead time = I week

Pl: assembly lead time = Iweek

S2: assembly lead time = Iweek

53, assembly l~ad time = I week



C4: manufacturing lead time ~ 2 weeks

M4: ordering lead time = 3 weeks

From the Table 4.1 to l'able 4.6 (MRI' ""lulion) il would be clear to find material

reqUIrement and irs timing (backward calculation). At table 4.6, on hand material i, 30 and

schedulc recclved is 50 total 80 items is available at period 3 but gros> requiremenl is only 60

therefore 20 items are access. On period 4 this 20 ilems would act as on hand item and gross

requirement is 270 therefore ir, need 250 items only. Thesc 250 items wil1be needed lOorder

at period J and ';0 on



?\ow MRP solution is as like this:

I'cnoo , , I , , ; ; , ; , '0
11= P",d"", P I I '" "
G",ss Requirement

I Schedule Rcc"pts., On Hand

I "leI Requirement '" "
Pl,no,d ",-dec Release , '" "

I Period I '
, ; , ; , , , , '"

I It,,,,, P",dUCI P2 I M '" '"Groas RcqulT""""'
Schedule Rec.; [>. ,

00 HaJld I
Kct R ,,,,,",,nt , " '" '"Plaru\ed older Release M '" '"
,~oo , , , , , " , " , 10

I,em: I'",,,,,e' S2 '" '"~G",,,Requirement
Schedule ReeoL :s. ,

On Hand ,
, ~et R, 'u[","","t 'CO , ''"Pl,nr.od om", Rei",,,, , '"I 150

I rcnod I , I , , , , I, , ; , '"h,m' P'oouct ,3 CO '" '"Geo<;,Requ;romco' I
Sdledul, R"e; [> ,

On HenJ
/-'ct R u,,,m,," '" '" '"Planned ",.I" Release M '" '"

P,nod , , , , ; ; , ; , '"I"m: Product CA M I m w '00, Uros< Re,lUlT<:rr",nL, S,hodule Reo" lS.
On H,nd I

N" Requirement I M m '" "0
PlaJ""d oroer Rel,ase '" m '" '00

Pe"od , , , , , , ; , , , " '"Item: Prod,,,,, M4 CO m '" ,00, G",,, R, u["n","'
I Schedule ReeClp<s. '" I
I 0" Iland '" 00 W I
I ~<l R'q""""'''' '" "" '" '"I 1'1'IllI,d om", Rei,,,, '" W WI

Figure 4.4 MRP solution of the Sample Problem

n
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4.3 COKSTRUCTlO!\ OF BILL OF MATERlAL (BOM)

Thc construction ofbiH of material m complete form for a practical produclls undoubtedly a

tedious work. In a stabiliser there are larger number of components or parts. To construct the

BOM it is nece,sary to be famihar with all the stages of fabrication and SICPSadopted in

assembly or suba"embly. Considering the practical limitations, only the major items were

taken into accOunl in comtruclmg the BOM. A lypical BOM for a stabiliser of 550VA is

presented in Figure 4.5.



Stabilis

t
_'._5_50_'_._A _

,~-"'-,-o~-,-,-----------,-;-,,-"-;'-O-oard CObin]

Pu,h Volt
S,,"eh Metor

Power
Switch

Grommet

Sockel

,CO DlOde Z. Dioee Z DlOdc V., Relay "I" 400_ 4 i,' ", ,00' 5p/lh/12a LM324
L.t.D L,E,D LE.D

'" c,= Yellow

n n. n
~OO HI061 nZB

0, 0, Rc. " " " " 0, 0, 0, ".
" " '" J.3k 3.3.\1 4.7k ,0< '" '" m 'M
1/2w li4w 1/41'.' 1/41'.' 1/41'.' 1/4w 1!4w 1/4w 1/41'.' 114w li2w

0, 0, 0, "114" 114w 114w 1I4w

Cap, Cap,
1000mf nOmf
63" 3jv

Cap,
100mf
35"

Dp,
lOrnI'
50"

("p,
4 lmr,~ ""0.41mf,",

MylerCap
O,223pf
250v12a

CemmlC C.p.
l04pf",

Figure 4.5 The Bill of:Malerial (BOM) of 550V A Stabiliser.

4.4 F.STlMA TIO),;, OF LEAD TIME

The lead-lime for a job i, !he hme mal must be allowed 10 complete the job from start 10

finish, There are two Iypes oflcad ltmes in MRP: ordering lead-time and manufacturing lead-

lime. An ordering lead- time for an item is lhe time required from initiation of purchase

requisition 10 lhe receipt of the ilem from !he vendor. ]f!he item is the raw material !hal is



stocked by the vendor, the ordering lead- time should be relatively short, perhaps a few

weeh. lithe item is fabricated, the lead -time may be substantial, perhaps seveflllmonths.

In this case, data on manufacturing lead times were collected from the concern operators

whereas ordering lead times were based on the recorded data in the store. In either case lead-

time is taken on the basis of 'time needed most frequently', Here it has been found

manufacturing lead time and assembly lead - time are matters of days and ordering lead time

is a matter of days, I week or 2 weeks for item purchased locally.

4.5 CALCULATION OF SET UP AND HOLDING COSTS

Set up cost is the cost to prepare a machine or process for manufacturing an order. It

mcreases v,~ththe number of orders. Holding cost is the c-ostto keep or carry inventory in

stock. This cost increases with the size of the inventory. Total cost is, therefore, the

summation of

.~- Total cost

'0--- Canying cost

Ordering cost

Purchase cost

\

Figure 4.6 Cost elements showing the total inventory cost

holding cost, ordering cost and purchased cost. Fih'llIe4.6 depicts the typical total inventory

cost with order quantity. The cost elements relating to the set up and holding cost being

enonnous therefore its determination became quite difficult. Data were collected on the basis

"



(3-1O%)

of procurement officer's buying experience. Tbe data WIll not be exact due to guess and rolJgh

estmlatlOn. However, holding cost e1emeot~ and lts percentage value of inventory is shov,TIm

Table 4.1 and ordering cost (set up cost) in Table 4,2. It may be mentioned here the elements

of ordering costs sholJld not be expressed as percentage I'alue of inventol)'

Table 4.1 Holding eosl elements

1. Hou~mg costs such as building rent, depreciation,

operating cost, taxes, msurance,

2, Material handling costs mcludmg equipment, lease or

depreciation, power, operating cos!.."

3. Labor cost from extra hamlhng

4. Investment costs such a, borroV>llIgcosts, taxes

and insurance on inventory

5. Pilferage, scrap and obsolescence"

Table 4.2 Ordering cost elements

L Preparation of purchase requisition

2. Preparation of purchase order

3. Mail

4. Expeditmg, (telephonc & telegruph)

5, Transportation

6, Receiving

7, Inspection

8. Put away

9. Updating inventory records

10. Paying inVOIce

11. I.C

12. Customs

[2,3,11,12J

(1-3,5%)

(3-5%)

(6-24%)

(2-5%)



4.6 SELECTION OF PRINCIPAL ITEMS FOR EVALUA nON

There arc U$many as 45 end items for slablhser according to BOM chart But all these items

are neither costly nor frequently ordering Items. It is enourmO\l$to take all the Items for lot

sizing delermmation, So ABC analYSISISrequired tor ldentifying Slb'llificantitems.

4.6.1 ABC ANALYSIS

Matenals management involves thousands or even millions of individual transactions each

year To do their job effectively, materials managers mu~t avoid the distraction of

unimportant details and concentrate on significant matters. 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
concentrat<::his effons,

It is usually uneconomical to upply detailed inventory control analysis to all items carricd in

an Inventory. Frequently, a small percentage of inventory items accounts for most of the total

inventory value. It is usually economical to purchase a large supply of low cost Items and

maintain little control over them, Conversely, small quantities of expensive items arc

purchased, and tight control is exercised over them. 11is frequently advantageous to divide

myentories into three classes accordmg to the taka volume (the product of annual quantity

and the unit purchase cost or production cost). This approach of categorizing the items In
tenus of'~ital', ~nidd1corder' or 'lri~ia]' is called ABC analvSIS,

Grameen Bitek utihzes 47 items for production of the 550VA slabiliser. In this analysis, 29
items were taken for determining anllual \l$age of inventory. Because some items have the

same price (purchase value) and samc quantities needed for the stabl1iser.



TABJ..,E4.3: Sample annual usage of Inventory

SI. 1'0 Item Name "nnual TRka U,a • Percent ofTOlal Taka Usa •, Transformer 3 56,400 51.3, C.bine! 95.040 ,n, R.la 52272 " I
I , Voll MeteI' 30,888 " I, So"k~t 29700 4,3, , V R-IOOK 17,820 ", , Capacilot 1000mf/6Jv 15,444 " I, Tran ,i,wl'.H1061 14.256 V I

" Power Switch 11286 ,., I
w Tran ,i'lOr_D400 10 692 "" Int. ated C;rcoit_LM324 10098

"" Circuit Boar<! 8743 I U
B Fuse Hold.r 7,722 I "" Zenar Oiode 12,- 6415 on

I
.

" Push Switch 5,346 on
" zen.rD;~7V 3,920 ",
" Ceramlc Ca acitOT 3,801 ",

I
"

C~'p'ac"or nOml1J5, 3,504 """ Ca acilor IUOmf/35v 2,613 ''"'" Myl.r Capacitor 1,900 0.27

" Tran M(lt_C828 I 544 0"
" R, ,lOr 100k/0 25w 1J83 '"23 Capacitor 1OmIJ50v I I.188 """ , LED 950 0"
" I Re .istor 22kl0 25w M' 009

_?6 Diode in4007 534 ""'n Re i"or 1kiO 5w 47, 0,07

" Regi,lor J 3klO 25,:,' '" 006- ...-..
" R. ,i'tor Ik/O 25w on OW

Total = 6,95,175

Table 4,4: Sample ABC classification oflnventory

Total = 100

ClaSSlficalion Item Serial Annual Taka Percent ofTotol Numoor of P.rc.m of
~umber U"" Taka U",ge !lems Total Kumb.,,-

oflwll-'.
A '" 503712 '" , 10,3
B '.' 60588 n , ", Rest of},'umbers 1 30 875 '" " 82,8
'oW 6,95,t75 '00 " 000

Thc ABC analysis revcals that lrall5former, cabinet and relay were the most costly itcms

responsible for abolJt 72.5% of the total arullial raw material cost, while representing only

10.3%of the inventory items, So transformcr, cabinet and relay could be classified as item A.

Slmllarlv voltmeter (4.4%) and socket (4.3%) accounts for 8.7% of the value of the

inventory, while representing only 6.9% of the inventory Items. Voltmeter and Socket could



-
"eg

",0e
0z
~
"""!
0•
+-

1'--

o

0
0-

•
• '.
e ~• "•0 - '"0 0

" "•" 0e -•,
~z• •0

0 " u
0 , m

" '"• ", 0• 'a• ~•
~

>-
0 c• , ~e, E0 0

~
~

0
N

o



be termed as B item. The rest of the items were considered as C items whose volume

accounts for 18.8% of the inventory \'alue but 82 8% of the mventory items. Figure 5.1 shows

a typical ABC inventory cla>sification. The class A items require the greatest attentIon, and

the class C Items need no special calculatlOfiS, since they represent a low inventory

investment. The major concern of an ABC classification is to direct attention to those

mventory items that represent the largest annual e:<pcnditures.Tight control, sonnd operating

and attention to security on A items would allow to control a large Taka volume with a

reasonah1eamount of time and effort [5,13].

4.6.2 SEI,ECTED PRINCIPAL ITEMS
Only cleven items were taken into account for 101sizing determinatlOn that is used in bulk

quantity. The items were as 1'0110ws:

1) Transfonner

2) Cabinet

3) Relay 5pil2¥

4) Voltmeter

5) Socket

6) Yanable RebristorlOOK

7) Transistor D400

8) IC LM324
9) Electromc Capacitor 220mfi'35V

J 0) Registor IOOkfO.25W

11)Light emittmg diode-red

4.7 POM smTWARE
The POM softwarc, developed by Howard Weiss, is an educational version used to solve

problems related to operations management. It has 20 modnles such as Aggregate Planning,

Assib'Tlment,Balancing Assembly Line, forecastmg, Inventory, job Shop Scheduling, Linear

Programming, LocatlOn, wt Sizing, Material Requirements Planning, Project Management

(PERTfCPM), Waiting Lines etc,

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

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



term 'level' indicates the level based on BOM product structure. This implies that the number

inserted into this column ",ill represent the level of the item III the BOM structure, 'Lead

time' is the time elapsed from placing an order and the receipt. There are tbree types of lead

times' assembly lead l1m",s, manufacturing lead limes and ordenng lead times respectively

applied to assembly, manuraeture a part and raw materials. 'Per parent' - tells the number or

quantity required to make one unit of the product

The sample calculatIOn is this section is for 550VA Stabiliser whose product structure

compnses or three levels. The data obtained have been arranged in a tabular form from low

level (0) item to lugh level (2) item starting with total requirement (TOT. REQ.); on hand

inventol) (ON HAND); schedule receipt (SCHE. REC.); net requirement (NET REQ.);

planned receipt (PLAN REC.) and order release (ORD. REL.) against the period.

;"



CHAPTERS

DATA COLLECTION AND ANALYSIS

5.t INTRODUCTION
The data and information collected were translated into usable formats and then analyzed.

The analysis was camed out by an educational version of production and operations

management (POM) software. This software is of very limited capacity With which it is nOI

possible to handle a real life industrial problem having a large number of products over a

wide horizon of lime penod. In the present study only the main items of products (stabiliser)

\vere considered for a time-period of about SIX months to calculate the demand for the

subsequent period,.

5.2 DATA COLLECTION
In manufacturing Stabiliser raw materials or parts are procured from local markets and from

importers. Some of these 110m, are used directly whereas majority pass through some lests

and operatio!15 and then used. For the latter case, the lead-time for a job is the time required

completing a job by perfonning the necessary operations & tests. For the fonner case, the

lead-time for an item is the time required from initiation of purchase requisition to the receipt

of the item from tbe vendor,

Data on lead times were collected from tbe concerned operators whereas ordering lead times

w"re based on the recorded data in the store, TneIther case lead-time has been chosen on the

basi; of 'time needed most frequently'. It was noticed that manufacturing lead-time and

assembly lead~time are matters of days and ordering lead-lime IS a matter of days or 1-1

v"eeks.

5.3 DI£TERMINATION m' SET UP ANDHOLDING COSTS

The cost elements relating to set up and holding costs being enonnous, therefore, its

determination became quite difficult. The difficulty arose due to non--availability of data as



formatted in the text. Therefore, information was gathered from the procurement officer's

buying experience and relevant figures were estimated, So it is natural that the figures/data

will not be exact due to guess and rough estimation

But POM does not faCIlitate of this aggregation And if it (agl:,'regation) IS done from

manually done spreadsheet it would be time consuming and also there would be chance of

errors. Therefore 10 aVOidlot of data handling and errors and also to minimize the tedious

effort, it is advantageous to calculate the quantities of raw materials requirement by Excel. It

may be noted here that the results detemlincd by Excel will he exactly the same as the data

determined by manually prepared spreadsheet The result of material requirement planning

(done manual1y) for 550VA stabiliser is shown from next page A sample calculation for

determining ten, 550VA Stabiliser's is given Irom Table 5,1 to Table 5.5.

Table 5.1 Matenal Reql1irementsPlanning for 550VA Stabiliser

Item name Le"d Lead ,,' On !land '"' :'1in. " '" " '"Time '-' tnventory "'zc quanl1ly , , , CO

da~:\
Stabili,",

"

" , , " CO

Transformer , , , "Ckl Uoard , , , 0
PCB J' , , 0

Diode ,"4007 , , " "I Z. Diode 4 7v , , , 0-
Z. Diode 12.' , , , 0-
L.F,D.R"d , , , 0 1
L.B D-Green , , , 0
LED_yellow , , , 0
1 rangistof D400 , , , 0

Trangistor HI 061 , , , 0

Trangistof C828 , , , 0
-

V,R_100K , , , 0
Ip;j~y 5p/t2v/12a , , , 0

-
ICLM324 , , , 0

Registor lk/O,5w , , , 0
Registor IklO,25w I' 1 , , 0
Rcgistor 1.2k , , , 0
Reglstor 3.3k , , , 0

Regi,[or 3.3M , , , 0

Registor 4 7k , , , 0

Registor 10k , , , 0



.Table 5. tMaleria! Requirements Planning for 550VA StabiJiser (continlJe)

RegEStor 22k I' , , 0
Regi,tor 1M , , , 0

! Rcg"lOr 82k I' , , ,
i RegLSlor lM- 5w I' , , I'

Regi,wr lOOk , , " 10
ReglSlor 120k I' , , I'
Rogi'lOI' 220k , , ; I'
Regi,tor 270k , , , 10 I
Cap lOOOmf-63v , , , I'
Cap 220mf-J5v , , , I' I I
Cap lOOmf.J5" , , , 0
Cap. lOmf.50" , , , ,
Cap 4.7mf_50\ , , , 0-Cap lmf.1OO" , , , 0

I Cap 0 47mf_50v I' , , 0
Myler cap 2a I' , , 0

I Ceram;cC.p 16\' I ' , , 0
I Cabinet I '

, , 0
i Cabmet , , ; 0

Fuse holder , ; ; 0
Power ,witch , I ' , 0
Push switch ; I ; , 0
Volt mOter , ,

1 ' 0 -Socket , ; ; 0 I
Grommet , , ; 0 ,



Table 5.2 Indented Bill ofMatenal of 550VA Stablliser

ltem ID Lead Number On hand CR Mimmum
Time ,. invemory SIze QUAntity

Parent
StaMizer " , 0

I Tran,fonner " , 0
"" -

CIrcuit Board 1 , , 0
"ce I' , " 1
Di"de in 4007 1 , n 0 1
Z Diode 4.7, , , " 1
Z Diode 12" 1 , , 0
LED-Red , , , 0
LED_ Yttl"" , , "LED- Green , , "Tranl!istor.D41}O , , 0 ,
Tran LStor-HI061 , , 0

" 1stor- CS2S , , 0

VR-l~
, 0 0

Relav 5 '12vl J 2a , , 0
IC. LM324 1 , , 0 1

~'stor lk ....S" 1 , , " 1
Re tstorlk.125w , , "Re \Stor 1.2k/.2Sw , , 0 1

~or 3 3k/.2Sw 1 , , "stor 3 3m! 25w , , "Re [310r47k/.25w , , 0, lstor 1Ok/,2Sw 1 , , 0
"

Recislor 22k/,2Sw , , 0
lI.e .i,tor lm/2Sw , , 0
Re iSlo! 82k/ 251" 1 , , "Re LStor1m! 51" , " 0
Re ,;.tor toOk/,2Sw , 0 0
R .iMOt nOk! 2Sw , , 0
~~iS1or nOki,2S", , , 0
RecLslor 270k/,2Sw , , 0

I Ca , tDDOmf/63v , , 0
C. 22OInfi35v , , "C. lGOmfi3Sv , , "\ill! tDmft5Dv , , 0
C. 47mIJSDv , , "<C, ,lmf/IDOv , , 0
C. 47mr'SO" , , 0
Mvler Ca , 2a , , 0

I C"",mic Ca 16v , , 0
Cabinet , , 0

Cabinet , , 0
I Fuse Holder , , 0
I Power Switch , , 0
Push SW1tch , , "\'olt Meter , , 0
Socket " " 0
Grommet " " 0

o
Level

1 2

•



Demand for level 0 items i e. 550VA Stabiliser is assumed to be as follows:

Period

2

3

4

5

6

7

8

9

10

Table 5.3 Stabiltser (low level = 0)

Demand

o
o
o
o
o
o
o
o
o
10

I Period , 7 I 7 , ,
"

7 " 7 W
TOI Re'l, I I w
On !land ! ,
I Sche. Re<
KetR I W
Plan Ree, I W
Ord ReI. , '0
Table 5.4 Transformer (low level = I)

Perrod , 7 7 I' 5 , 7 " 0 W
Tot, R. I I W
On Hand
I Sohe Rcc
Ket R. I w
I Ptan Rec W
LQrd. Ret I W

And so on. But to arrange all this Tables create unnecessary occupation of spacc. Tberefore,

it is given in the Table 5.5 in a conCIse form.



Table 5.5 Concise MRP for 550VA Stabiliser (Requirement and period of requirement)

Item Name Level Tot, Req D. Scbedule Net Plan Order
fl'enod Hand receipt reqlPeriod Tec/Period Rell

Period
SlabLli,er 0 I JOIlO 10110 10110 10/9
Transformer , I 10/9 I 10/9 10/9 10/6
Clct, Board , 10/9 1 10/9 1019 10/8
PCB , I 10/8 1018 10/8 10/6
Diode Ln4007 , 120/8 12018 12018 12017
Z DLode 4 7v , 30/8 I 3018 ". 3017
Z DLode 12v , I 10/8 1018 I 1018 1017
L.E.D.Red , I 10/8 10/8 1018 10/7
L E D.Grren , 10/8 1018 10/8 10/7
L E D- 'ellow , 1018 1018 Wffi 1017
Tran 'i"'OT D400

"
2018 20/8 'W, 20/7

Tran istoTHI061

"
1018 W. 10/8 1017

lran istorC828 =E 1018 1018 W' 10/7
V.R.IOOK 2 60/8 60/8 60/8 60/7
Relav 5 i12vl12a 2 20/8 2018 20/8 2017
Ie L\1324 I 2 1018 10/8 1018 10/7
Re ,istor IklO 5w , I 10/8 1018 1018 1017
Re istor Ik/025w , I 1018 1018 1018 10n
Re i'lor I 2k , 10/8 lOIS 1018 1017
Re i"'OT3.3k , 20lS 2018 2018 I 20/7 ,
Re iSlO"J 3M , \018 loiS ,w, IOn
Re'istoT4,1k , 20iS 2018 2018 oon
Re i'lOr 10k ,

I ;b;~ 20lS 20lS oon
Rc i,lor 22k , 30lS 30lS 30/7
~~istor 1M , I 10/S lOiS IOi8 I 10/7
~gi,tor S2k , 2018 20/8 20/8 20/7
Re ',"lOT IM.,Sw , 1018 10/8 10/8 IOn
ftc is!ar lOOk , I 60/8 60/S 60lS 6017-ReglStor 1201; , 30/S 30/8 30/8 30/7
Re i,!m 220k , 3018 30/8 30/8 30n
I Re lOtor2701; , I lOIS lOi8 1018 10/7
C. 1000mf.63v , 1018 1018 1018 IOnc, 220mf-3Sv , I JOi8 IO/S IDiS IOn
Ca 1oomf.3S. " I 10/8 1018 1018 IOn
C•. lOmf.SOv

"
I ] 018 J 018 1018 JOnc, 47mf.50v

"
I 10/8 1018 10/8 IOnc, 1mf.100v , i 1018 1018 1018 JOn

Cap 047mf-SOv , I 1018 lOIS lOIS 1017
Mvler ca , ?a , I 20i8 20lS 2018 oon
CL'11lmicCa , 16v , 8018 8018 8018 I 80/7
Cabinet , 10/9 IOn 10/9 IOn
Cabinet

"
j 10/8 lOIS 1018 10/5

Fuse holder , lOiS lOiS 1018 10/7
Power ,witch " 1018 lOIS 1018 IOn-Push .,witch , 1018 1018 1018 1017
Volt meter , ] 0/8 10/8 1018 10/7
Socket , 10/8 lOIS lOi8 I 10/7 i
Grommet " 10/8 lOIS J 018 I 10/7 ,.-



5.4 EVALUATION OF MATERIAL REQlJJREMENTS BY EXCEL

The monthly master production schedule for 550VA Stabili,er fanb>lngfrom 140V to 270V is

presented in table 5.6 for six months starting from January 2002 to June 2002, Data on

demand for the Stabiliscr during January 10 June 2002 were available from the record of Ihe

factory.

It may be noled that the lead times lor different raw materials or components are different. To

facilitatc the determmation of tune-phased requiremerrts of malerial, ha~ing shorter lead

times, the monthly MPS is broken down into day basis. [t is necessary 10 mention that the

present analy:.is has been restncted for the raw materials procured from outside of the factory

and does not mclude the items fabncatcd within the premises of the factory, Out of 47 items,

11 items (raw matenals) are procured from internal market, v,'hich need some processing', in

the lactory. Accordmg to the record, the lead times for procuring these materials can be less

than a Ih--eek,

The total requirements of the individual raw materials over the time horizon were calculated,

Thus the cumulative amount or raw materials reqUIrements determmed on the basis of day,

For example to determine periodic demand of transformer it would require to multiply the

transformer column of Tablc 57 with the columns of Table 5.6 the results of which are

presented in the Table 5,8.

Table 5.6

Day basis Master Production Schedule (MPS) of Stabiliser from JanPRry, 02 to June, 02

VA First Forty Second Forty Third.~~rlY Fourth Forty I Last Twenly
Dav,' Da's n" Da " One Davs

"" , " 0 I 0 ,
" , , , 0

, , 0 0 0

0 , , , ,
-

" , " , 0

I , I " " , I ,
I 0

I
, , , ,

I
0

1



" n 0 , ,
, , , ; ;

; " , , ,
; " , ; ,
, 0 , 0 0

, 0 , , ;,
0 0 , , ;

0 0 0 , 0

0 0 , , 0

, 0 ; 0 ,
0 , 0 , ,
, ; , " 0, 0 H , ,
, , 0 I , 0, • 0 I ,
, ; , ,
, 0 0 0

0 ; , ", , , ,
, , ;0 ,
" , , ,
, , 0 ,
H ; , CO

0 0 , 0

0 n , ,
, ; " ,

I 0 0 , 0

n , 0 ,
0 , 0 0

" ; ; ;, , , 0

0 0 ; ;

I n H , ,



Table 5.7
Raw material requirement for Stabiliser

I Tran,f Cabm Relay Voltm Socket ,~frang " C,' Regt< i"FD-
orm., " Spl12 Ct", lOOk i,nor i.M32 220 'm ',d

v/12a D400 , me lOOk
Stab, Piece Pj"C" P,ece I Piece Piece Piece Piece Piece P'ece Pi",," Piece
]i'er , I , , , , , , , , , ,

Table 5.8
,Penodic demand of transformer

V, r;"t Forty Second Forty Thlfd Forry Fourth Forty Fifth Fort,J
D. , D" Davs Days d"5,0 , 0 0 0 ,
0 0 ; , 0

., , , d 0

0 , , , ,
0 , " , 0

.... -, d " , ,
0 , ; ; d

0 " 0 , ,
, ; , ; ,
, " , , ,
; n , ; ,
, 0 , 0 0, d , , ,
d 0 , ; ;

0 0 0 , 0

0 0 , , 0, 0 ; 0 ,
d , 0 , ;, , , d 0, 0 " ; ,, ; d , 0, I , 0 ,

,



, ; " ,
, 0 0 0

0 ; , ", , , ;

, , '" ,
0 , , ,
, , 0 ;

" ; , w, , , 0

I 0 " , ;,,
; ; n ,

I " 0 " 0

" , 0 ,
0 , 0 0

'" ; ; ;

, , ; 0

0 0 ; ;

" " , ,

5.5 MRP LOT SIZING

To ensure that all requirements ",ill be satisfied, an order Will be scheduled for completion at

the beginning of the firsl period III whICh there IS a positive net requlTement. The size of the

order may be just equal to the net reqUirement In the period in which it is due, or it may be

larger to take advantage of economies of scale also covering net requlfements III some

whsequent pen ads_ The process of <kciding on the order quantlly is called lol-sizing [2J.

5.6 ESTI.MATlON 011 RELEVANT INVENTORY COSTS

There are three roam costs of operating inventory systems- ordering, carrying (holding) and

shortage costs. Some elements of these costs may be difficult to estimate and, therefore, do

not appear in the accounting records. However, the total costs resulting from inventory

decisions are relatively insensitive to reasonable crrors in the estimates of costs, So great

precision is not necessal).



Tn the present study shortage cost was not considered. The costs that were estimate are

holding and ordering costs. Holding costs are the cost assocJated ",ith holding or "earrymg"

inventory over time, Therefore, holling costs include obsolescence and costs refCITed to

shortage, such as lllsurance, extra staffing and mterest paymcnt. Considering the local

conditions and consultmg With the involved persons in the company the cstemated holding

cost elements are presented in Table 5.9

Table 5.9 F.stimation of holding cost clements

Calegory Cost as a percent of inventory value

1, HOLlsingcosts such as building rent,

Depreciation, operating cost, taxes,

Insurance '" .. , ... , 3%

2%

3%

6%

2%

Total 16%

Thus the overall carrymg costs can be evaluated by summing up all the cosl elements. Any

inventory holdmg cost of less than 15% is susceptible, but annual holding cost often

approaches 40% of the value of inventory,

Ordering cost is the cost that increases with the numbcr of orders placed. The cost include

cost of supphes, forms, order processing, c1encal support and so forth [iO]. The estemated

ordering cost e1cments for transformer, cabinet and components are presented in Tables 5.10

- 5 12.

5, Pilferage, scarp and obsolescence ..

2. Mat. handling cosh including cquipment,

Lease or depreciation, power, operating cost..

3. Labor cost from eXira handling

4 Invcstment costs such as borrowing costs,

Taxes and insurance m inventor}'



Table 5.10 Ordering cost ofTransformcr

Heads Estimllted Cost

I. Preparation ofpurchasc requisition TkO

2 PrepllratlOn of purchase order n,o
3. Mail TkO

4. Expediting (telephone & telegraph) Tk3
5. Transportation Tk.148

6. Receiving Tk 50
7. In~pection Tk.5

8 Put away Tk,30

9. Updatmg inventory records Tk.! 5
]0 Paymg Invoice Tk.O
11, LC TkO

, 12. Cu<;toms TkO~
Total Tk.237.5,

,
Table 5.11 Ordering co<;tof Cabinet

] Heads Estimated Cost

L Preparation of purchase requisition Tk.O
2. PrcparntJon of purchase order Tk,O

3. Mail TkO
4. Expediting (telephone & telegraph) Tk.3

5. Transponation TU12

6. Receiving Tk.O
7. Inspection Tk.O

8. Put away Tk.25

9. UpdaTIng inventory records Tk]

J 0, Paymg invoice TkO
]] I.e 11<.0
12. Customs TkO

Total Tk.241



Table 5.12 Ordering cost of Components (Such as voltmeter, socket, relay, IC-LM 324 etc.)

1

Heads

I. Preparation of purchase requisition

1 Preparation ofpurchasc order

3, Mail

4 Expwiting (telephone & telegraph)

5 Transportation

6. Receiving

7. Inspection

8. Put away

9. Updatmg inventory records

10. Paying mvoice

11. LC

12, Customs

Estimllted Cost

TU8

Tk.O

TkO

lk 5

Tk.200

Tk.35

Tk.125

Tk,25

Tk.16

Tk.O

Tk.O

Tk.O
Total Tk.444

Calculation of Holding llnd Ordering Costs

Holding (or carrying) costs are those oosts that increase \\~th the size of inventory. Usually

most of this cost is a function ofthe value ofinvemory. Since in this study only the purchased

Items were considered, the holding oost would be valuw at the purchase cost of the items.

The purchase costs of the raw materials are presented in Table 5, 13

Table 5.13 Cost of Raw Material

ltem~ Cost

L Transfonner Tk,300 per Piece

2. Cabinet Tk.80 per pIece

3. Relay 5p!l2v/12a Tk.22 per pIece

4. Voltmeter Tk.26 per piece

5. Socket Tk.25 per pIece



6. Variabk Registor(VR)-IOOK

7, TnmgistorD400

8 Integrated Circuit(IC)-LM324

9 Capacitor 220mf/35v/63v

10,Registor 100k/O251'.'

11, L.E.D-Red

Tk.2.50 pcr piece

Tk 4.50 per piece

Tk.8.50 per piece

Tk.3 per pIece

Tk.O,18per piece

Tk.O80 per piece

The unit holling cost is, therefore designated in Taka per unit per time as h. Thus

h=fb

Where f~ holding cost fraction and

b ~ Unit cost (The value ofb are assib'Iledin Table 5 13)

Sample Calculation
The holding cost for inventory of Cabinet for which f~ 0.16 pcr 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 holding

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

Table 5.14 Holding and Ordering Costs for different matenals

,----'''~'cm'----''H"O'';C,"C,"CCOC,Ct (Tk-'o"-.,-O-"'c,.c.-."c)-,"OC"c"-C-""CCOc"c~o)c.c,c,-,"-,,'oc)~
Tran,fO[TIleT 013 237,5
Cabinet 0,036 241

Rola 5 /I2vl12a 0.01 444
Voltmeter 0.35 444
SOC~ 001 444

Variab\.Re 1S~VR tOOK 0,001 444
Tran i,tor 0400 0.002 444

lnte edCircuitIe LM324 0,004 444
Ca acilOr220mf/J5v163v 0.001 444
RegistorlOOldO.2Sw 0.0001 444

L.E.D_Red 0.0004 444

5.7l>1RP LOT SIZING BY POM SOFTWARE

With the emergence of MRP systems, a need arose for the methods of detennining lot sizes

under conditions quile different from those asswned in the models used for independent

demand IDventories The relevant conditions are (I) detenninistic demand (ii) discrete

demand (iii) variable demand (iv) no shortages and (v) holding (or carrying) cost based on

end-of-period inventory. Different methods including a nwnber of heuristic lot-sizing

techniques are available \",hichaim at providing near optimnllot sizes Wagner-Whitin is an



.,

algorithm which employs a mathematical optimization technique known as dynamic

programming and guarantees an optimal solution.

In POM software there are live options finding total cost: Wagner-Whitin, EOQ, Lot for Lot,

POQ and Part Period Balancing. In every method period basis demand data are provided

along with holding cost, ordering co,t, lead time and mitial lOventory The result sheet

provide, the total incremental inventory cost as the summation of the holding and ordering

cost. In the subsequent Tables 5.15-5.45, the reqwred data for Transfonner were provided

followed by the results obtained through appltcatlon of the methods such Wagner-Whitm,

EOQ, Lot-for-Lot, POQ and Part Period Balancing respectlvely.



Table 5.15

Problem title" Lot size determination of Transformer
Period Demand IPieoe Par.meter V.lue, , Boldin COSI o 130, 0 Sew Cost 2375, , lniti.llnvento ;, 0 Lead Time ,, 0
0 ,, 0

• 0, ,
'" ,
n ,
n ,
n ,
n 0

" 0

'" 0
n ,
" 0

" ,
;0 ,
" ,
n ,
n ,
" ,
" 0
;0 ,
" ,
" 0
;0 ,
" n
;; 0
n 0
n ,
" •" n

'" 0

" '"" ,
" 0

'" n



•

Results;
Table 5.16
Transformer, Method: Wa~er Whitm (first fourtv dav~)

Period Demand Produce Inventory Holding CoM SempCo",,~, " ..
fn,Hallov. ,, , , 0,26, 0 , 0,26

; , ", " "~~, 0 ", , " " '" 231,5

; 0 " 2,99, 0 " '"; , " no
w , " '"" ; " 2,08

" , " 1.95

" I , I I " 1.82

" 0 " 1.82~

" 0 " '"" 0 " '"" , 10 "" 0 W "" , , Ll7

'" , , ''''
" , I ; 0.91

" I , 0 0,78

" , , " ..
" , , 0,39

" 0 , 0,39

" , , 0"

" , 0

" 0 0

" , " " 10 14 237.5

'" " " 8.58

" I 0 " 8.58

" " " 8,58

" , " '"" 0 " '"" " " '"" " " 4,81
;; " " '"-
" • " 2.2\

" " " '"" " 0
Total. '"' "" on 102,96 m

Ave demand 2725 I
fotal Cost 577 96



Table 5.17
Transformer, Method: Lot for lot (First Fortv Davs)

Period Demand Produce Inoenlory Holding Co.<t Setup Cost

''''' ""Initiallnv. ,, , , "'"-- -, 0 , "'"-- , , , , on 237.5,~ , on., 0 , on -, , , , on 237.5, " , , 0,52 2375
t " 0 , , 0.91 237 5, , , , 0.91 237,5.•
" , , , 0.65 2375

I n ; , I 0.26
n , ! , 0,13
n , 1 I 0

" 0 , , 0,51 237.5

" 0 , '"•• 0 , , '" 237.5

" , , , "'" 237.5

'" 0 , ; "" 237.5

" 1 , ; "" 2]7.5

" , , , 0,52 137,5
, " , , , '" 237.5

i n , , ''"" , , , 0.26 2375

" , , ; 0.]9 237,5
, " 0 , 039

'" , , , ''" 237,5

" , n " '" 237,5

" , •• 1.08

" , ,
1= n 1.56

;0 I " , , 0.13 2375

" 0 , , 0.91 237,5
n 0 n " no 237 5

" , '" 'M

" , " " '''' 237 5

" n , " " 237.5

" " " "" " " " 2,73 237.5

" , " '"..

'" 0 " 2,21

'" " 0
Total, 100 100 m "" 5462.5

Ave demand , 2115
Total COS! 550436



Table 5.18
Transformer, Method' Economic Order Quantity (First Forty Days)

Period
I

Demand Produce T Invemary Holding COSl Setup Co,t
, Taka Taka

InitLal ]ov, I ,, , , '$I, 0 , "$I, , WO 100 U 237 'i, 0 '00 13, 0 100 I 13, , , " 12.S7
I , 0 " 12.87, 0 " 1287
0 , "' ]274

10 , " 12,35

" , " 11.96

" , " 11.83 -
U , 00 11.7

" 0 I I 00 '"u I 0 I 00 '"I
. .

" 0 00 ] 1.7

n , 81 ILl8

" 0 81 11 j 8

" , U 11,05
1- " , " 10,92,
" , " 1079,
" , " 1066

" , '0 10.4

" , " 1027

" I 0 I " 1027
$I i , I " JO 14

" I , " 9.88

" 0 '" n,, '0 , I' 0" I
i ;0 " 00 n

" 0 '" "" 0 '0 "n , " 1m

" , n 6.89
n n " , 4,03
.1(, 0 " , 403
n " lOU 115 1495 237 S.. -
" , I , " 1443
W " '" 1443

I 00 n ~ 12,22
Total, ,0> '00 3168 41l.8399 '"A,'o domand 2725 , 100

Total CQ't 886.84



Table 5.19
Transformer, Melhod: Period Order Quantity (First Forty Days)

Period Demand Produce inveolmy Holding Cost Setup Cost
Taka raka

lnmallnv, I ,, , , 0,26, 0 , 0;;
, , , "0 '00 13.7& 237.5, 0 '0; 13 78

; 0 ''" 13.7&
0 , 10, 13,65, 0 '0; 13.65

0 0 10; t3 65

0 , '00 13,52

10 , '" 1313

n ; " J2,74

U , 0; 1261

" , % 1248

" 0 % 1248

" 0 % I 12.48

"
, % 12.4S

n , , n 11.96

"
0 n 11 96

, 10 , " II 83

'" , " 11,7

" , I "' 11 ,57
n , "' n"
23 , '" 11 18

" , ;; J 1.05

" 0 I " 11.0,

" , "' 1092

n , " 10,66

" 0 " 1066

'0 , " 10.14

;0 " M 858

" 0 M "'"n 0 '" 8.58

" , " 845

H , ;0 7,67

;; n " '";; 0 n 4,&]

n 10 " 2-73

" , " '"n 0 n '"" n 0
TOlals 100 'CO ,~O 3&94799 237,5

Ave demand 2725 eo WO

Total Cost 62698 eo n



Table 5.20
Transformer, Method: Part Period Balancmg (FIrst Forty Days)

reri"d Demand Produce ]n"entory Holding Cost Setup Cos!
Taka Taka

----.!!l,tiallm
,, I , , 0,26, 0
, 00,, , 0 ~, 0 0, 0 0, , "' " 1092 2375

~ ~, 0 " 10,92

" 0 " 1092

0 , S:; ]079

W , " '0;

" , n 10.01

"
, " 9,aS

" , " 9.75

" 0 " 9,75

" I 0 " 9,75

" 0 " 9.75

n , " 9,23

" 0 " 9,23

" , '"
,,

'"
, " 8.97

"
, '" ""'

" , " ""
" , " 8.45

"
, " no

" I 0 M no

"
, " 8.19

"
, " 7.93

'" 0 " 7,93

n , " 7.41~
;0 " " ,"
" 0 " 5,85

n 0 " 5.85

n , " 5,72

"
, " ;0'

n " " 'CO

" 0 " 2.08

n " 0

"
, " n '" 2375

" 0 n w
00 n 0

Totals '00 ,0> 2006 260 78 m
Ave demand 2725
Tot.leost 735.78



Table 5.21
Transformer, Method. User defined approach (First Forty Days)

Period Demand Produce In\'entory llo1di~g Cost Setup CoS!
Taka Tah

lnitial1nv,
,, , , 0,26, "
, 0,26, , 25 " ),25 2,7,5, 0 " '", 0 " '", , " '", 0 " '", " '" " 5,72 237.5, , " 5,59

W , '" "
U , " 4,81

, n , w '" 5,98 237 5

B , " H,

" 0 " 5.85, B " " 585

B " I B W " 237,5

n , % ''"
" 0 " 7.28

B , " 7,15

'"
, " '"" , " '" 10, I 4 237.5

n , " 1001

" , ;; 975

" , " 9.62

" " " 9,62

" , " " 1131 237.5

" , " 11,05

'" 0 " 11 05

"
, " 10.5)

, ;0 B '" '"
U 0 '" '"
32 , 0 '" 8,97

" , '" ""'" , " .e,
)5 n '" "
" 0 '" "
" "

M 3.12

" , '" ";0 0 '" "
'" n , ";0

1 ota1, WO 'W 195) 25'.8~ 1425

,\ \'e demand 2725
Total Co;t 1678.8~



Table 5.22
Transfonner, Method, Wacmer-Whitin (Second fourty davs'

Period Demand Produce Inventory Hold,og CO'( Setup CO"

''" Taka

Initial Inv.
,, "
, l. 17, , , 0,39, , ,, , m '" 2262 237 S, " '" 2L58, , H'" 21.58, , 'M 21,45

" " ''" 1924, , '" 18.59

W H '" 1677

" " '" 13 26

" , '"' 13.26

U , '" 13,26

H , , '" 13 26

"
, '"' 13 26

'"
, '0' 13.26

" , '''' 13.26

"
, ,m 1313

H , '" 1274

'" , '" 12.74

" , , " 12,35

" , " 11 31

" , " 10.92

"
, " 10,92

" , " 10 S3

'"
, n '"

" , n 9.36

'" , M 'M
" , M a,58

'" , , " '"" , " 7.41

n n " n,
"

, " 'M
" , n 2,S6

"
, " "

" , " 2,34

" , " 1.95

'" , " 1.43

;0 , " 1.43

'" " "lotaIs '" m 3088 401439 2375

Ave demand "Total Co~l 6]89)9



Table 5.23
Tnmsfonner, Method: Lot for lot (Second For Days)

Period ! Dcmand Produce Inventory Holding Cost Setup COSl,~. Taka

Initiallnv 0, 0 , W U 237.5, 0 • " '" 237.5, , , '", , , , '" 237 5, , • " " 2.34 2375

• 0 , n 2.99 237,5, , " '" 4.68 237.5

• " " " ,>0 237.5

• , " 5,33

W " " '"I " "
,

" , ,
" 0 0

" , ,
" , , , 0.13 237.5

" 0 , , 0.52 237.5

" 0 , ""Ie , , ; ''" 237.5

" ; • " '" 237.5
;0 0 ; " 1.82 2375

" , " lA3 237,5

" • , , o.n
n , , " lA3 237,5

" , , " 1.56 2)7,5

;; , ; " 1.69 m', " • , , , CO, 237,5, " , , , Ll7 237 5

" , ; " '" 237.5

" , n " '" I 237.5
;0 , , " 5,33 237,5

" 0 " '"" " , , '" 237,5

" , ; , 0.52 2375

" 0 ; , 0.91 m,
" , , , '" 237 S

'" ; , co,

" , " " '" 237.5
,

" ; " 1,43

" 0 " 1.43

'" " 0
Totals '" m m 69S1 617S

~,!?d.mand "Total Cost 624481



Table 5.24
Transformer, Method' Economic Order Quantity (Second Fort} Days)

Period Demand I Produce Imentory Holding Co,t Setup Cost
Taka Taka

Initi.llnv I 0, " I "" 139 18 07 237,5, , m 1729
0 ; no '", , I m 16,77
I , ,

'" 15,73,
I , I '" ]5,73
; I '" 15,6, n '" ]3,39, I I "' 12,74

'" " I " 10,92
I II " I ;; 7.41

I " I 0 I ;; 7.41
10 I 0 ';7 7,41

" I 0 I ;; 7.41

" 0 I ;; 7.41

'" 0 I ;; HI ,
n 0 ;; H'

, I
"

, " no

"
; ;; '"'" " I ;; '"I " ; t ;0 II

" , " 5,46

" ; I " ,0;
" " I " 507

" ; I " HI

" , " OM

" , " 3 51

" , n ,w
'" , 130 '" 1963 237 S
0" 0 '" 19,24

" I '" 1846

" n "" 14.3
33 ; I '0; J3 91

I " " '0; J3 91
35 , 105 , 13,65

" , 10J , 13,39, " ; W" "" , " 1248

" , " 12 48

" II " 11 05
Totals '" '00 33~ 43849 m

Ave demand " eo 10'
Total Cost 913 49 I

••



Table 5.25
Transformer, Method: Period Order Qt.Lantity (Second Forty Days)

Penod Demand Produce Inventory Hold;ng(osi Setup Cost,~. ,.'"
Init;allm', •, 0 m m 16.51 237.5

I , 0 '" 15 73, , 'Ie 15.34, , '" 15.21
I , • ''" 14.17 I

0 0 I ''" 14, I7 ,, , I 10. 1404
I • " I 01 11.83
I • , I ., lU8

W " , n .;;

" " " ,,;
II , " 5,85 In , " 5,85

" , I " '"" , I I " '"10 , " '"n , " 5.85n , I " 5,72

'" , " '"" , I " '"" , " '"n • '0 '"n , I " 3 51

" , I , " ,n
" , , " 3,12

" • " ",-
" , " 1.95

" , " 1.43

'" , " 00 '" 237 S

" , " 8.19

" • " 7.41
n n " 3.25
n , n ,.,
;0 I , n 2.86

" , " '.0

" , '" 2.34
n , " 1.95

" , " 1.43

" 0 " 1.43

" " ,
TOI.I, n, m 2017 26221 m I

A,e demand " '0 n,
Total COM 73721 POQ "

,



Table 5.26
Transformer, Method: Part Period Balancmg (Second forty Days)

Penod Demand Produce Inventory Holding Cost Setup Co,<;!
Tab ',h

In1ti.llnv ,, 0 , 1.17, , , 0;', , I 0, , 150 H' 1937 237,5
; ; '" ] S 33
; 0 r '" 18,33, I , HO '", I n m 15,99, , no 15 34
W " '" 13 52
» " I n 10,01

" 0 n 10.01 ,
I n 0 n 10.01

H 0 n 10 01

" 0 n 10 01

" 0 n ] 0,0 I

n 0 n J 0 01

"
, I " 9,88

W , I B 9.49

" 0 n 9.49
B , ;0 9,10

" , " '"'n , " ,",
" 0 " ,",
" ; " ,,"
" , '" ,." I

" , ;; ,»
" I , ;; '"" , , " 5,33
;0 , " 4,94 I

" I, " 4.16 I

" " 0 I
33 , " " 2.86 2375
34 0 " 2,86

" , " "" , " 2,34

" ; I " 1 95 ,
" , n 1.43 I

I " 0 n '";0 n 0
Total, 'M m 2363 307,19 ;;,

A,e demand "Total Cost 782]9

,,



Table 5.27
Transformer, Method. User defined approach (Second Forty Days)

Period Demand Produce lnventol)' Holding Cost Setup Cos!
Taka Taka

lnitiallnv U, 0 U 1.17, , 0 " '" '"' 237.5, ; ;; '", , ;0 4,29, " I " 3.25, , '" 3.25, , " " '" 237 5, " " 4,16

I , ; " 3 51

W " I " '00

" I " '" , 0,78 237 5

U 0 0 0.78

" " 0 0.78

I " , W ;0 '"" 237.5

" 0 I " 2,08 I I
" I , U 2,08

" 0 " " ;;; 2375

" , " "I "
; '" '"'" 0 '" 4,81

" , " W

" ; " J,38

" , '" " 5,59 237 5

" 0 " 559

" , " i ;,
" ; " '"" , I " " n" 237.5

" , " 6,76 I

" , " "" , " 6.11

" , " 00 "" 2J7.5

" " ;; 4.42

,3 , " 4.03

I " " " 4.03

" , " 3,77

;0 , " '";; ; " 3 12

" , " "" 0 " "" " U 1.17

Total, '" '" 1219 158.47 1900

,\ve demand " I
Total Co,t

(



Table 5.28
Transfonncr, Method: WaS!!er-Whitin (ThIrd fourtv days)

Period Demand Produce Inventory Holding Cost Setup Cost,." 1',,1<0.

IrulJalInv. n, 0 n '", , , ''", , 0, I , 133 '" 17m 237 5
I " '" 1547, " 10' II 65
I , 100 n, 0 100 n
0 , % 12.48
10 , n 11.%
n , 00 I 1.7

" , "' n«
I n , " 1079

" , , " 10,66

-- " I 0 " 10 66
10 I , "' 10 53
n , " 10 14

'" 0 " 10,14

" , " 9.88

" n M 8.4S

" 0 0; 8.45

" 0 " 8.45
n 0 " 7.41

" 0 " 7.41

" I " 7.28

" , " 7.15

" W " '"'" , " In

" 0 " 5,33
;0 , ;0 ",
n , " '";; , , ;; ".
n " " "" , " 1.82
;; 0 " 1.82

" 0 " '";; , n 1.43

" , , 0.52

" , , 0.13

'" I 0
Totals '" m 2228 289,64 237.5

Avedemand "Total Cu,t 527.14

.r



Table 5.29
Transformer, Method: Lot for Jot (Third fortv Davs)

I Period Demand Produce Inv.mary Holding Cost S.tup Cost
T,," T"',

!nitta! Inv, ", I , , " 1.69 2375, , U '" " 237.5, 0 " '0 'M 237.5, , , " '" 237.5, " " '"-
0 " , , '" 237.5

T , , " ;0' 237.5, I , , Ie " 237 5, , , " , 0' 237 5

W , , 0 1.17 237 5

" , , , ," 237.5

U , T 0 0.78

" , , , 0.26 2375

" , T , , 0,52 237.5

" " , 0.52

" , , , 0,65 237.5

" , " " '" 237.5

'" , I " '"" , " '"" I " 0 , t ,04 237,5

" , , 'OT
" , , 0 1.17 237,5

" " , , '"' 237 5

" , Ie " ''" 237,5

" , , " 1.95 2375

"' , " 1.82

" W , 0 0.78 2375

I '" , , T '" 237 5

" 0 , , Lt7 no,
TO , " " 2.47 237S

" , I , " '0 237 5

" , '" '"" " , en

" 0 , , "TO 237.5

" " T Ie " 237,5

;0 , , " 1.69 237,5

TT ; , " 1.43 237,5

" , , 0.52

" , , 0.13

" , 0
Total. ,•. m '" 54.08 MOO

I Av. dL'Ylland "I Total Co.t 6704 08

(



Table 5.30
Transformer, Method: Economic Order Quantity (Third Forty Days)

Period I IJemand Produce Inventory I Holdi"gCmt Setup Cost, ,~. Taka
lnitiallnv, I " I, I 0 115 '" 163B 237.5, , '" 15.73

; 0 '" 14 nS, , IB t4.69, " W, B.ll
I " "' 11.31, , I " to 66
I C " 10,66, , I n 10 14

'0 , " 962

" , I n '"-
" , I " "I " , I " """ , M " .,--" 0 I M '"" , , "' m

" , I 10 n

'" 0 I 10 n
" , '" 7,54

'" " " 0"
" , " 6,11
II , , " 6, II
II , • " Ie'

" .I , " 507- - --_. -- --n I , '" '"I
'" I , " HI
n " n 3,51
n • .' 2.99.-
10 0 " 2.99
n , " , 2,73
n , III III 17,03 237,5

I " , '10 1677
33 " III 15 21, " , '" I 14,43

" , IB 1443

" 0 III 14,43
I " , Ie' 14,04

" , '" 13,13
n I " 12 74

" , " 12,61
Total, '" 230 3°it 397,41 ,n

Ave demand H eo I '"Total Cost B7241

•
•



Table 5.31
Transfonner, Method' Period Order Quantity (Third forty Days)

I
Period Demand Produce In\'en(O,)' Holding Cost Setup Cost

Taka Taka
lmtiallnv. I "I 0 '" I HO 16,9 2375, ; I m 16,25

I , 0 "0 15.47
I , , I '" 15 21
I , H 105 1365
I , " " 11.83
I ; , "' 1U8

; 0 I ., 11.18, , " 1066
W , '" 10.14

" , " ,'"H , " 9,62
B ; " 8,97

" I " I 8.84
H 0 " ""~
10 I " 8.71
n I ; eo 8.32
II I 0 eo ""H I , m '"m " I H 00;

" I 0 I " om
n 0 H 6,63 I

I " ; I " 559
I " , " 5,')- ~ -_._-
I " I " 5.46

'" I " .1.33

" W " 4.03

'" , " 'H
" 0 " 351
;0 , " '"" , m H

" I , H '"H H 0 0,", " , I " " 1.82 237.5
35 0 " 1.82

I ;0 0 " L82

" ; " 1.43

'" ; , 0.52
;0 ; I 0" I

" I 0 I
I Total. '" m 2i65 281.45 475 I

Ave demand " EO II'
1'0\111CO'll 75645 '0 H



Table 5.32
Transformer, Method: Part Penod Balancing (Thlrd Forty Days)

Period Demand Produce Inventory Holding Co,t Setup COst
Taka Taka

In;tiollnv ", , " '", ; , 0,18-; , 0, , no "0 '" 237.5
; " we ""', " "' 12.22, , " 11.57 I, 0 , " 11.57 I
0 , I " 11.05
W , I "' 10,53 I
n , " 10,27

" , " 10,01
B ; n ''"" I I n 9,23

" 0 I n n;
I' , ;0 " I
n , I " ,n I

'" 0 I 0; ,n
W , I " '"" n " '"" 0 I " '" I

I n 0 " 7,02
I n e " S,98

" 0 " '" I
I " I " 5,72
I " I " '"I n W 34 H-, , ;0 3,9 I

'" 0 ! ;0 'M
;0 , " '" I

" ; n 2,73 I
n , " In

" n , on
" , ; 0,39 I
;; I 0 ; ""'" 0 ,
n , 0 '" I

" , n , on 2375
n I , ,
;0 I 0

Total, '" m 18,4 24102 m
Ave demand "Total Cost 7160?



Table 5.33
Transformer, Method, User defined approach (Third Forty Days)

Period Demand Produce Invento,}' Holdmg Cost Setup Cost
Taka ;,Co

In,ll.l In,. ", 0 I " 2.99, , I " " 5.59 237,5, I ; " 4.81, , , " 4.55, , " " '.W, " '" " 3.77 237.5, , " 3,12, 0 " '", , " "W , I " 2,08

" , " 1.82

" , " " '" 2375

" , I " '"1 " , I ;0 'W

" 0 ;0 'W

'" , " "" ; " " 5.46 2375

"
I 0 " ';0

" i , " "" 1 " " , 3.77

" 0 " 3.77-
22 0 " 3,77

" , " on

" " " ;0 '" 237.5

" , " 5,85

'" , 1 " ,n I

" w " w I

'" , , " " '" 237,5 I

" , 0 " 715

'" I , " '";0 , " '"" , ; " 7.15 237,5
33 " " 5.59

" 0 n U1

" 0 n '"" 0 n 4.81
n ; " '"" , " '"w ; " '"" I , 1 " '"Totals '" 1 '" 1378 179,14 I 16625

Ave demand "Total Cost IS41.64

•



Table 5.34
Transformer, Method: WaQl1er-Wlntin {Fourth fouT+" da"s\

Period Demand Produce Inventory Holding Co&[ Serup Colli
T.ka '''''

Intti.llnv ,, 0 , 0.13, , 0, 0 0, , U< '" 15.21 2375, , '" 1495, , '"' 14,17, ; '00 13 78

• , '"' 13.52, ; w, 13-13
W , '00 "
" , 0; 12.61

" 0 " 12,61

" , 0; 12,09

" , '0 IL7

" , "' 11 05

" , " 1092

" " " 1092

" , " 1027

" 0 " 10.27
;0 , " 9,88

" , "' 8,97

" , M """ , " n.
" 0 " '"" , '" "'" I , " '"'" , " 5.33

" , ~ "" , n '"'0 W " 2,99

" 0 " 2.99

n , " 2.86

n , ;0 "n 0 ;0 ";; , " 'M
;0 , , 001

" ; , , 0,52

" 0 , '"n , , 0.13

'" , 0
Totals m '" 2208 287.04 237 5

Ave demand 305
Total Co>1 52454

••



Table 5.35
Transformer, Method: Lot for lot (Fourth Fortv Days)

Period Demand Produce In,'enlory Holding Cost Setup Cost,,>0 ,~,
1ml;allnv ,, 0 , , OM 2375, , , , 0'" 2375

; 0 0 " 1.56 237,5, , ; I " '" 237,5, , , " I .43 237,5, , ; • 1.04 2375 I, ; , I 0 0'" 237,5, , ; , COl 2375, ; I , ""10 , , , 0,91 237.5

" ; ; , , 00' 237,5

" 0 , " 1.56 237 5
II , , , Ll7 2375

" I ; 0 0'"
" , , 0 0'" 237,5

I " , , eo,
" , I ; • 1.04 2375,. , , 10 U 2375

I " 0 I , u '" 237,5

" ; , " ;0 2375
I " , , II 1.69
I " , I 0 " '"' 2375
I " • , " '" 237,5

I " 0 I , " '" 237,5

" 0 , , W U 237,5

" , , , " 1.56 2375 I
n , w '" n, 2375

" , , " '"" , , " '" 237,5
;0 10 ; ; 0,39 237 5

" 0 ; 0.39

" , , , Ll7 237,5
;; , 0 " 1.69 237,5

" 0 ; " 2.08 237,5
;; , " Ll7

" 0 ; 0 0.78 2375
n ; , , '" 2375;. 0 , 0.52

" ; , 0.13

'" , 0
Totals 122 '" '" 4732 7125

A,c demand '"'To,"! COSl



Table 5.36
Trllflsformer, Method: Economic Order Quantity (Fourth FOl1yDays)

Period I Demand Produce lnventn'Y Holdiug COSl Setup C",!
Taka Taka

fnitialluv I ,, I 0 '00 ,m 13 91 237 S, , , '00 1378
; I " '00 1378, I , 102 13 26, I , 100 I ".
0 I " 12,22, ; " II S3, , "' J 1.57
0 ; "' IUS
10 , " I L05
II ; "' 10,66

" 0 "' 10.66
n , '" 10 14

" ; " n,
" , '" n
10 , " I S.97
n 0 " S.97
n , M I n,
w 0 M I m
;0 ; "' , 7.9)

" , " 1- 7.02

" , " 6.37
n , " =j:: 5,33

" 0 " 5.33

" 0 " 4 SS

" ; ;0 ;0
n , " m
n , " '"" , Ie n,

I ;0 W , 1.04, " 0 0 1.04
n , '00 113 14,69 237,5
33 , W 14.43

" 0 "' 14,43 I

" , '00 13,52
;0 0 0' 12 74
n I ; ,. 1235;, 0 ,. 12,35
;0 ; n ]] 96

'" , 0' 11 83
Tomls In m 292S 38025 475

Ave demand ;0,
Total Cost Sjj.2S



TableS.3?
Transformer, Method, Penod Order Quanti!)' (fourth Forty Days)

Period Demand Produce Invenlory Holding Cost ~etul'COil!
Taka Taka

!Miallnv I I
I 0 In m 15.34 237,5, I In 15.21, 0 In 15.21, , In 14.69, , III I 14.43, , 105 13 65, , Ie' 1326, , 100 II, , " 1261
W I " 12 48~

" , " 12,09
n 0 0; 1209

" , "' I I 57

" , " IUS

" , " 1053
10 I W I"'
n I 0 '" 10.4

'" , " '"" 0 " 9,75

'" I , I n 9,36

" , "' '"" , w n
" , n '" -L I

" 0 r n 6,76 I

" 0 I ., 598

'" , I " ,n
" , " 4,81

" I " 4.68
I " , " 3.77
I ;0 W " 2.47
I n 0 " 2.47
I " I II 2.34"33 , " 'M
" 0 " '"n , 0 "'" , , , 001 2375

" I , , '"" 0 , '"" ; I on
" I 0

Totals In 121 WI 316,0) 475
Ave demand 3.05 I W 100
Total CO'( 791 03 I '0 35



Table 5.38
Transformer, Method: Part Period Balancing (Fourth Forty Days)

Penod Demand Produce Invemory Holding Cost Setup CO'l,," Taka
In;tiallnv ,, 0 , on, , 0, I 0 0, I , '" '" 13 ;2 237,5, I , '0; 13 26, , "" 1248, , 0; 12 09, , I "' 11 83

I , , " 11,44

'" , I " ]] 31
n , " 10 92
U 0 " 10.92 I
n , " 'CO

" , n 10,01

" , n 9.36

" , n 9.23
n I 0 n '"n ; k M 8 58

" 0 , M 8,58
I '" , " """ , " no I

" , ;; 6,63 •,. ; n <; 95" .,
00 0 " 5,95

" , n 4,81

" , n 'nn , '" 364

'" , n ,;;

" , " H
;0 W W "n I 0 '" "n , , 1.17
n , , ;0'

" I 0 , , ;0' I
;; , I 0 ,

" , U , 0,91 237.5
n , , '"I '" I , 0.52
n , , I 0.13

'" , 0
I Total, m '" ,m 23296 475

Ave demand 3.05
Total Cost 707.96 I



Table 5.39
Tmnsformer, Method: User defined approach (Fourth Forty Days)

Period Demand Produce lnventol)' Holding CO'I Setup Cost I
Taka Taka

lnitial1nv
, ",, , " " '", ,

" " "" 237 5, , " n 4,29, , '" 3.77, , n I 3.51

" 0 " 2.73, , " n '" 237.5, , " '", , " 364 I
I '" , I n 3 51 I
I " ; " 3,12, " I , " '" '" 237,5

" , , " 5,85

" , " 5,46-
" ; n '"" , " " '"' 237,5

n I " " 7.93

" ; " 7.28

" , " n,
'" ; n ,"

I n , I ., '"" ; ;0 " 7,93 237.5

" , I n 6,89

" , n ""'" , ; I " 6,11

'" ; " 5,46
n , ;0 " 7,54 2375

" , n 7,4] I
;0 , ;0 0;, ;0 W "" "" , , " 6.11 237 5

" , ., 5,98
H , " 5.72

" I , I " ,n
H , I H 4,81

" , I H 4,03
H , I " '"" , " '"I H ; n ;;;

I ""
, " 3,12

Total> m m 1631 21203 1662.5
Ave demand 3 05
TOlol CO'1 1874.53



Table 5.40
Transformer, Method: WaIDler.Whitin (Last Twentv One Davs)

Period Demand Produce InvenlOl)' Holding Cost Setup Cost

'''' ,.~
!mtl.llnv. ,, , 0, 0 0, , 0 0

I • • 33 " 3,77 237.5, 0 I " n;
0 • " W, 0 " 3,25

• , '" "1-- 0 , " '0;
" , " 1.69

" , , " 1.43

" 0 " 1.43
n , • ,w
" , , CO,

" , 0 , 0.65

" 0 , , 0,65
n , , 0.52

'" ; , on

" 0 , on

'" , 0

" 0 0-
I n
""""""" -;0

""H
" ,

""" I

"H
"Tola!, H H '"' 2691 2375

Ave demand 0,S75
Total CO,! 264 41



Table 5.41
Transformer, Method: Lot for lot (Last Twenn. One Days'

Period Demand Produce lnvemory Holding Co'( Setup Co,1
Taka ,,'"

Initial Inv.
, ,, , , , ";0 237.5, "
, ";0

; , , , UM 2375, , , "" ., "
, , ," 2375., , , W " 2375

; , , " 1.56 2l7.S, , , , 1.17 237,5, , , 0.52

W , ; , 0.65 237.5

" , ; , 0,78 237.5

" , , 0,78

n ; ; 0;'

" ; , , "n 237,5

" , ; , "" 237,5

" , , 0.52

n , , , 0,52 237.5

'" ; , 0,13

" , , 0.13

'" , "" "
,

TI

"";;
"""" .

'""I
-

""";;
;0
;; -
""'"To(al, ;; " "" 12.87 26125

Ave demand 0875
Total Cos! 262537

n



Table 5.42
Transformer, Method Economic Order Quantity (Last Twenty One Days)

I Period Dem.nd Produce bJventory Holding Cn'l Setup Cost

'''''' ''''''In;,iallnv ,, , " " 7.41 237.5, I " " '"; 0 I " '", , I " '"; 0 I ;; 6,89
6 , I " 6,37, 6 " on
6 , I w 6n

I 0 , ;0 5.07
;0 , n 4.81.
U , ;; 4.55
n 0 ;; 4.55
B ; n "6
" ; " 3,77

" 6 " 3,77 I I
" I 6 I " 377

" I " ",16 ; " '"
"

6 " 3.25

" I '" 3.12
I " 0 '" 3.12
I .n, n
"" I

"" I

" I I

"'" I
u
n --n
";;
""'";0
'"Totals I ;; " 1266 164 58 237,5

Ave domand 0875 '0 "Total Cost 402,08

n



Tabk5.43
Translormer, Metbod' Period Order Quantity (Last Twenty One Days)

Period Demand Produce Inventory Holding Co,t Setup CoS!
Taka Taka

lniliallm. ,, , n n '" 237.5, " n '", " n '", , " 3 77, 0 " 3,77, , I " n,, , " '"" ; " '.0
0 , I " 1.05
W , , , " 1.69

" , , I " '"" I " I " '"" I , ,
" '"",

H I , ; 0"
" , , I ; 0,65

" I , I ; 0,65
n' i , I , '"H , , I , 0"
H , , , on,
" I , "n , I ,
" I ,
" I I

"" ,
""I "I "I ;0
31

""" I

""n
n
""Tot.ls " n ;0; 3978 2375

Ave demand I 0,875 '00 "Total Co<\ 277 28 , "



Table 5.44
Transformer, Method' Part Period Balancing (Lust Twenty One Days)

Period I Demand I Produce l!lVemo')' Holding Cosl Setup Cost
Taka Taka

Initiallnv, , ,, , 0
, , 0 0

; 0 0, , n " 3.77 237 S
; 0 " '"0 , Z; 3,25, 0 " 3,25, , ;0 "0 ; " 1.95

W , H 1.69

H , " 1.43, " 0 " , 1.43

" , , ''''" , ; 0.65

" 0 ; 0,65

" 0 ; 0,65

H , , 0,52

" ; , 0,13

H 0 ,,
'0 , 0,

" 0 0
n
23 I

" I
Z;

I """";0
" , i
n
"";;
"n

, "n
'"Total, ;; " om 26.91 I 237.5

Ave demand 0,875
Total Cost , 26441



Table 5.45
Transfonner, Method: User defined approach (Last Twenty One Days)

Period Demand Produce Inventory Holding Cost Setup Cost,~, ,ill<,
Initlal Inv. I " I, , " '", 0 " '"; I 0 i " '" ,, , " '", I 0 I " '"0 , " '", 0 • " '" 237,5

• , '" '"• , " ,.,
w , n •••
n , n I '"n 0 n I L43
B , • ,w
n ; , 0.65
n 0 ; 0.65

" 0 ; 0.65
I n • , 0.52, '" , • 0, t3

•• 0 • 0.t3

'" • 0
I " 0 "I " I

"I ", ", "" I

"",. -n
n
"" I, "";; I

" I
;;

" I I
Total, I " I • m 32 76 237.5

Ave demand 0,875 I
Total Cost 27026 ,



The final result of transformer is:

Matenal W \Vh;lm Lot for 101 eOQ '00 '" User defined

Transform<-'!" 2532 28250 3930 3188 3206 7723

-

A summarizes result of all the raw material is ,hown on the Table 5.44 given below.

Table 5.44

Total cost for the individual Items stipulated period (not annual)

Material W. WhiL;n Lot IOf lot eOQ 'OQ '" User
defmed

Tran,former 2532 28250 3930 3188 3206 7723

Cabinet 1579 28500 2212 IMI 1579 7224

Rela' 5 /12v/12. 2451 55067 3390 2463 2451 12888

Voltmeter 2335 5506t "'"' 2341 2JJ5 12921

Socket 2335 55061 ;"" 2341 2335 12921

VR-IOOK I 2289 55059 2917 2292 2289

Tran ,iotor D400 2266 55058 2799 '''' 2266

IC-LM324 2266 55058 2799 2268 2266

Ca actlOt 220mf735v 22,1 55056 I 2521 2232 2231

Reg;otor 100k12'" 2226 , 55056 24" 2227 2226

LED_Rod "'" 550$6 2413 2224 ""



CHAPTER 6

RESUL IS AND DlSCIJSSION

6.1 INTRODUCTION

Application of MRP requires a master production schedule (MPS) stating the end Items a

company plum (0 produce by quantity and period. 1be MPS, thus, schedules production plans

and purchases orders, acts as principal input to the MRP system, forms the foundation for

detenmmng the resource requirements and provides the basIs for making delivery promises 10

customers, Grameen Bitek Ltd. usually follows the make-tn-order policy. The company

generally prioritizes 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,

anticipation Inventories etc This chapter incorporales the discussion on effects of lot~sizing

method on Illventory COSIS,summary of MRP resl.IllS,comparison of lot-slzmg perfonned by

various method:., present sccnario of the company, application of:NIRP and the related issues

and benefits.

6.2 INFLUENCE OF LOT-SIZING METHODS ON INVENTORY 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 software were

tried and the incremental mventory costs for different materials were evaluated. in Table 6.1

the inventory costs against each of the eleven materials are presented in the corresponding

column of the five methods adopted. Total annual inventory cost as shown at the bottom of

each cohunn helps to compare the methods In lenns of cost savings.



Table 6.1 annual mventory costs (Taka) of different materials using different techniques.

Material W Whiun Lot for lot '00 'OQ '" User defined

Transformer S065 56501 7860 6377 ,m 15447

t
Cabinet 3159 57001 4424 3282 3159 14449

I Relay 5p/12v/12a 4902 110135 6781 4976 "," 25777

I Voltmeter 4671 110123 6188 4684 4671 25843
-

I Socket 4671 110123 6188 4684 4671 25843

V.R.100K 4578 110119 5834 4585 4578
- --

TnllllliMor D400 4532 110116 5598 4537 4532

IC-IM324 4532 llOl16 5593 4537 4532

Capacitor 220mf/35v 4463 I llOI13 5042 4464 "" I
Registor lOOk/.25w I 4453 I 110112 4910 4454 4453 I

LEU_Red 4449 I lJOl12 4826 4449 .,,, I
Total 49560 I 1104577 63254 50980 50826 I

In this study the five methods such as Wagner-Whitin, EOQ, Lot for lot, POQ and PPB were

applied to determine lot-size Presently the intuitIve approach adopted in the eompan}

appears to be close to an attempt of EOQ technique, It has been observed during this

investIgation that the factors relating to the estimation of holding and ordering costs lITenot

properly recorded, Moreover, the values of the components of inventory costs such as the

ordering and holdmg costs are assumed without following the standard procedure. So it is

apparent that the practice made by the company may have considemble deviations from the

results obtamed by applying EOQ in true sense

For example, in case of transformer the company places orders of 594 pieces at a time.

Considering the holding, ordering costs and the demand over the periods, tbe annual

inventory cost is calculated and the amoWlIappellTsto be more than Taka 15,000, which is

higher than the amoWltdetermined by EOQ method.

SimilllTlrend may be observed for some other raw materials, From cross-examination of

Table 6,1 it i~apparent that the company's current intuitive approach is always superior to

EOQ approach.

It is also apparent from Table 6,1Wagner.Whitin method appears to be the most attractive in

dctermining the size of order. Part Period Balancing is the next choice whereas the position of



EOQ would be in the 4"' place among the five standard lot-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 order quantity. In

each case, the percent of cost that could be saved had Wagner-Whitin method were used. For

example the inventory cost required by the Lot- for- lot method the cos! is estarneed to be Tk

56501 where as for the same transfonner, the cost could be brought down Tk 5065 using

Wagner-Whitin method, So savings of cost would be =(56501-5065)/56501"'lJ.9L Table 6.2

indicates the percentage of cost saving should the Wagner-Whitin method was used instead

of Lot for lot, EOQ, POQ and PPB. Compared to EOQ, Wagner-Whitin method can ensure

significant amount of savings in case of Transfonner (saving of 36%), Cabinet (saving of

29%), Relay (saving of28%) Voltmeter (saving of25%) and Socket (saving of25%).

Table 6,2 Percentage of cost saving compared to Wagner-Willtin method

Malerilll W W\li!in La! forlat EOO 'OQ "" U~
% defined

Transformer 0 0,9t "" 0.2t 0.21 0.67

CabIn.! " 0,94 0,29 0"' 0 0,78.." t2v112 • 0 0.95 0.28 O~ 0 0"
Voltmeter 0 0% 0.25 0.002 " 0,82

"'''"' " 0% 0.25 0"'" " 0,82

V.R_1OOK " ".% on O.oot " -
" ISlor l)tOO " 0.96 0.19 0,1)01 " -
tC-LM324 " "% "" 0,001 0 -

Ca ac;tor 22Omfl35v 0 0,96 on 0.0001 0 -
Re 'stor tOOkl,25w 0 0.96 0,09 0 0 -=-,", 0 0.96 0,08 0 0 -

Em. 0 0.96 0.22 om "'" -

It is noticeable that proper lot sizing of the transformer, cabinet, relay, voltmeter and socket

can be highly advantageous in the context of cost savings. While for the other items, the

scenario is not same and the percentage of cost savlllgs are relatively lower compared to

transformer, cabinet, relay, voltmeter and socket

6.3 COMPREHENSIVE SUMMERY OF MRP RESULTS
Ordenng lot-sizes calculated using the Wagner-Whitin method for the three items such as

transformer, cabinet and relay are presented in Table 6.3. These are actually the most

expensive items used in Stabiliser manufacturing. Transformer being the most expensive item



is required to be ordered in small quantities. This is attributed to the fact that costly items 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 Tran,furme, Cabinet Relay

(181 dayi)

TotalsDemand '" ;0' 1188

Ave demand '" 3,28 ".
Tala! Inventory Cosl I 2532 1579 2451

It is apparent from the 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 mfrequent orders. The Transformer, Cabinet and Relay are therefore,

ordered In every one to two months. Low-cost items sueh as voltmeter, socket and

components for circuit board are ordered in bulk and therefore the frequency of order is less

as depicted in Table 6.4.

Period Voluneter 'oci<" V.R- T'anglst " Capac;t Registor um_
(181 days) lOOK orD400 '-'UN 0< .,'" R<d

220mf

Totals ,,., '" 3564 1188 ,,., '" "M '"~-
M, 3.28 '" '" ." 3.28 3.28 '" 3.28

~="'
Tota! 2335 2335 2289 2266 2266 2231 2226 2224

lnvcolory

Cosl

6,4COMPARING LOT~SlZESDETERM:INED BY VARIOUS :METHODS

A number of methods have been developed for determining the lot-size for MRP system. But

ltl 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

POM soft\vare but remind it that it is not standard lot sizing approach rather it is intuitive

approach.



There are several problems in using the economic lot sizc. The requuements are not equal

from penod to period, as ISoften the case oLMRP, fixed EOQ lot sizes result in a mismatch

ben.wen the order quantities and the requirements values. This mean excess inventory must

be carned forward from day 10 day. The use of average daily requirement Ignores a

considerable amount of other infonnation contained in the requirement schedule.

One way of reducing high invemory carrying cost associated with fixed lot size is to use the

EOQ fonnula to compute an economic time interval between replenislunent orders. POQ

compared to EOQ (Table 5.44 material: Cabinet, method: EOQ and POQ) reduces total

inventory cos! by 25%. Although the POQ procedure improves the inventory cost

perfonnance by allowing the lot size to vary, It also ignores much of the informatIon

contained in the requirements schedule.

Despite Part Period Balancing (PPE) utilizes all of the infonnation available, it will not

always yield the minimwn cost-.(lrderingplan. Although this procedure can produce low cost

ordenng plan, it may miss the minimum cost plan, since it does not evaluate all of the

possibilities for ordering material to satisfY the demand III each week of the requirements

schedule.
In tenns of inventory costs, PPB and Wagner-Whitin methods are very close. But since the

later calculate lot size by dynamic programmmg it gives near about optimum lot Size. The

total inventory cost determined by Wagner-Whitin method is reduced by Taka 673, in

comparison with the ordering plan produced by the PPB procedure (Table 5.44, material

Transformer, method PPE &Wagner-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 holding cost is too high. AJ, ordering cost for raw materials

consumed in the company is high, there is no scope to adopt lot for lot method to determine

lot Size.



6.5 PRESENT SCENARIO OF THE COMPANY

The company IS quite ,veil-known in the count!), for voltage Stabiliser manufacturing for

household appliances such as fridge, computer etc in the private sector. The company has

obtained BVET and BSTI certification. As a requirement of this certification it has become

Imperative for the company to have proper documentation. Necessary measures are being

adopted to Improve the current situation, Three principal elements of MRP such as l\1PS,

BOM and inventory records are getting adequate attention, During the present study it has

been noticed that the company is exerting adequate efforts in defining the product structures

and indented bill of materials for ditTerent stabilisers.

Currently instead of having a complete BOM, there is a chart for material requirement

maintained in individual sections of fabrication and assembly. The chart contains the

informatIon concerning the specific requirements of a particular material in terms of units

(kilogram or number of pieces) for manufacturing a partIcular Stabiliser. The Faetory-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, it is not uncommon to make mistakes in calculating the requirement of materials. In

such cases they have to reorder the item(s) which were short or to sustain with excess

materials Both the shortage and the excess in materials are undesirable in the context of

inventory.

Regarding master production schedule, the approach of the company is like a Make To Order

(MIa) company. The prioritIze on the basis of deadline i.e, the closer the deadline the higher

the level of attention. !t is true that MIa company where no finished goods inventories

generally exist, all products are built on thc basis of customer order. In this case development

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

volt.lme for various categories of Stabilisers is not same. Orders for the stabilisers with the

rating of 140v - 270v and 550VA are quite consistent In addition to this, there are orders for

other categories of Stabilisers. As a result the company remains occupied with

fabrication/assembly work for a significant period of time with which it can adept the process

ofWS making frequent adjnstments.



The benefit of accurate inventory ensures reliable manufacturing schedule. From financial

,"iewpoint, inventory accuracy means correctly stated inventory cost reports, less costly

material expediting, and reduced losses due to obsolete and excessive inventory in

stockrooms If the inventory values are not accurate enough, the lv1RP and other

manufacturing planning and control software modules fail to function, The importance given

in the company in updating the inventory records. Presemly the company keeps the records of

the quantity of incoming raw material, damaged row material, production line raw material,

repatr purpose raw material and finished product.

6.6 APPLICATION OF MRP

Usually MRP can be adopted in an enterprise in three approaches mainly depending on its

size. These are the manual 'MR.P,computer-assisted MRP and manual to computer-assIsted

lv1RP.manual MRP can be applied usually in case of a small-scale industry and for a large-

scale industry usually computer-assisted lv1RP is preferred whereas small to medium

industries manual to computer assisted lv1RPapproach can be adopted

Different Phases of MRP Implementation

A product structure may be large or small dependmg on the number oflevels, subassembly or

parts. In case of riding lawn mower, automobile, videocassette recorder, or computer the

product structures are quite large. These kinds of product often have over 30 levels in the bill,

hundreds of different parts and subassemblies, each requiring an lVIRPrecord and thousand of

indIVidualitems. In addition there are usually multiple models of the final assembly, which

share common parts and subassemblIes,As a result the l\.1RPrecords for these 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 lv1RPplan is never static; gross

requirements, lead time and on hand balance change frequently. It is obvious that lvIRP

calculations on final assemblies of this size are enormous and manual handling become

extremely difficult. As a result, computer software is 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 lVIRP

approaches in manual system, It has been proven by these companies that after manual

f C



system MRP adaptation computerization of the system became easier and more cost-

effective. In fact, the sib'Ilitlcant cost in this regard, is that of converting company operations

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, attempt can be made to implement the manual MRP, However, in

practice, a single item may vary extensively in Its thickness, lengths, grades etc.lftbis factor

is taken into account the nwnber of items , depending on specifications, become very large. In

such case manual 'MRP approach considering the variation in specification win not be easily

executable. Therefore, it would be advisable for the company to treat the manual MRP as an

intermediate step in the conversion process from the current stage to a computer assisted

MRP system.

It can be safely said that local industries, in general, are not vel)' aware about the benefits of

lv!RP application, However, few companies are now gradually paying attention on inventory

management by using MRP, Initiatives are being taken 10 locally develop some inventory

management soft""are of limited capacity. Commercial version of MRP software is very

expensive and may not be readily avmlable in the local market. Procuring of such software is

not enough in Implementmg the J\.fRP concept in the company, rather it needs human

resources with adequate knowledge and experience. Moreover, significant changes in

organi>:ation structure and atLitudes of employees are necessary towards successful

implementation ofMRP,

Necessary Prepar.dion for Applying MRP

The implementation process of MRP requires a highly structured approach that involves

every employee, with a minimum of 90 percent of the work forced trained, including

management. The process used in successful Implementation is called the proven path.

Education is the first step in the process and continues throughout the implementation. Top

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

must understand the J\.fRPprocess and comprehend the cost and effort required to install and

( •



to operate the process fully. 1n addJtion 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. After the inilial phase, the project team is in place with fun time project director,

and work on problem analysis begins. It is not lIIlcommon tor the project team to identity

between 50 to 500 problems that must be addressed before the system is installed. Problems

are divided into functional area and prioritized, then team of employees from the areas start

working on solution. For example, the inventory group could be assigned to work on

inventory count accuracy and damaged goods problem. Full MRP implementation can take

18 months in a medium sized company, with first 8 to 12 months used to get the current

manufacturing systcm III proper order for the implementation of hardware and software.

Thc 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) hardware (20%) and (4) software (30%). The cost of the software is a

function of computer hardware. For example, costing base and scheduling software for a job

shop operation that nulS on a microcomputer is in the range of $20,000 to $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 MRP System
In this section the critical aspects of using the MRP system are discussed to ensure that MRP

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

The l\1RP 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 material moving

through the plant to achieve the shipment of final products. Their range of discretion is

carefully limited (i.e. I'rithout higher authorization, they cannot change plans for end items

that are destined for customers). It is, however their actions that are reflected in the MRP

records. Therefore high quality wen-trained:MRP planners are essential to effective use of the



MRP systems, In the company the chief of purchase, being an experienced person, may aet as

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

Computen7.edMRP system produces a set of coordinated MRP time-phased records for each

part number, As a consequence, planners are generally organiUld around logical grouping of

parts such as metal parts, electronic parts etc.

The primary actions taken by an MRP planner should be:

I. Release orders (i.e. lal.lnchpurchase or ship order when indicated by the system)

2. Reschedule the due dates of exitmg open orders when deslTable.
3, Analyze and update system-planning factors for the part numbers under his control. This

would mvolve such things as changing lot size, lead times, scrap allowances or safety

stock.
4. Reconcile errors or inconsistencies 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 next processing ThISmeans the planner works within the formal MRP

rules, not by informal method.
7. Indicate where further system enhancements (ootputs, diagnostics, etc,) that would make

the planner'sjob easier.

Order Launching
The orders indicated by MRP as ready for launching are a function of lot sizing procedures

and safety stock, as well as timing. When an order is launched, it is some times necessary to

include a shrinkage al10wance for scrap and other process yield situations. 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.

AllOCJltionand Availability Checking
Availability checking is to check whether sufficient components are available for the final

product. ]f one order IS created, then the system allocates the necessary quantities to the

.-



particular shop order (the computer assigns shop orders, in numerical sequence). The

allocation means that this amount is mortgaged to the particular shop order and is therefore,

not available for any other shop orders. Thu<;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 plu<;what is allocated If not, corrective action mu<;tbe

taken. The resultmg accuracy facilttates mventory counting and other procedures for

maintaining data integrity.

Bottom Up Replanning
Bottom up replanning is the process of using the pegging data to solve material shortage

problems. However pegbringand bottom up replanning will provide warning in advance of

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

6.7 BENEFITS FROM MRP
The primary benefits of I\1RP is that solntions to problems in manufacturing due to

distwbances in the production system are solved early when a greater number of alternatives

are available to the planner. The secondary substantial benefits from implementation ofMRP

results from the preparation for the installation. Preparation of accurate bill of material

(BOM) and a cycle count process can guarantee reliable inventory. The self-study used to

improve the BOM and inventory trackmg uncovers other operations that do not add value to

the product. The correction of this problem and the improvement in BOM and inventory adds

substantial1y to the profitability and quality to the products. Business organiwtions like

Grameen Bitek Ltd can have producti"ity gains through the use of new and belter technology.

But productivity gains may not bc automatic; technology must be managed to overcome

many problems. It is important to identify the actual needs and find a matching te<:hnology

[16]' The following list of improvements in the operation of enterprise is frequently attributed

to implementing MRP.

• Improve customer service

• Improve vendor relations1np

• Reduction in past due orders

• Better understanding of capacity constraint

• Significant increase in productivity

,-



• Reduction in lead lime

• Reduction in the inventory of finished goods, raw materials, component

parts, and safety stock.

• Reduction in work in process (WIP)

• Elimination of armual inventory

• Precise cost fib'llres

• Significant drops in annual accounting adjustment for inventory problems

• Usually, a doubling of inventory turns.



CHAPTER?

CONCLUSIONS AND RECOMMENDATIONS

7.1 INTRODUCTION
The study was undertaken to make an overview of the present status ofMRP application in a

local eletronics appliance manufacturing company and to identify the relevant problems and

issues and to suggest the action plans in the successful implementation ofl\lfRP concept. The

company produces voltage stabl1iser by assembling components/parts from various sources

and can be seen as a representative organization of the country. The analysis, comments,

suggestions, action plans etc, are, therefore, based on data and infonnation gathered from this

company. The aims and objectives of the study included the investigation of bottlenecks in

applying MRP concept, estimation of relevant inventory costs required for running an

academic version lvIRP software for limited Items and recommendation of appropriate

measures to pave the ways of applying 11RP in future. The impact of free market economy

and that of globalization and liberalization of trade has been significant on the industrial

sectors m general. It would not be unrealistic to say that the overall scenario in local

industries in terms 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:

1. In the context of applymg the concept ofJ\.1RP, it can be said that the position of the

company under investigation is in a very primary stage. No formal production plan,

MPS, BOM and MRP are maintained. Recording of data and information regarding on-

hand inventory, WIP inventory, lead times, various inventory costs is not properly

classified and stored,

ll. Since the company is in the primary stage in respect of MRP application, there is a

potential scope of improving the current situation through implementation of J\.1RP.

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



ilL The study reveals that the company currently procures raw materials on the basis of

thumb rule instead of following any formal methods used for calculating of the lot

Slzmg.
IV, Compared to present practice of detennining the lot-size, 11RP approach by using the

most appropriate and optimum lot-sizing melhod (Wagner-Whitin) can significantly

reduce the torel inventory costs,
v. Due to the lack in understanding of the benefits acrued from l\1RP application, the top

management ISless aware and committed IIIimplementing 11RP concept.

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

common feature.
'ilL Documentation and recordmg 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 better management and

reduction in cost of products,

Contribution in Operations and Management
I. Quick decision-making is possible because of availability of the structured mfonnation

about products and production facIlities.
II. Accurate decision can be taken with reliable and up-to-date inlormation, Proper 11RP

application demands reliable and up-to-date data and infonnation.
11l. MRP is an information system that enables managers to improve the efficiency of

operations.
IV. As MRP maintains ught schedule from procurement of raw materials to delivery of

final products, it is necessary to monitor the work in process and take necessary steps if

needed, This certainly helps in reducing past dne orders.

v. There IS a scope of improved customer service, as MRP ensures timely delivery of

products. In addition, customer lead times are typically shorter than total lead times, and

in such cases, companies using MRP can better manage to meet the customer's urgent

need by adjusting with the situation and taking necessary measures.

v!. Significant lllcrease in productivity is poSSibleas MRP formulates the work in a very

scientific and structured way.

,.



vii. A product delivery lead-time is the summation of row material ordering lead-time,

manufacturing lead-time and assembly lead-time. MRP optimizes all these lead-times

and can deliver product in a shorter period.

viii. MRP eshmates material on capacity basis and orders row materials after economic

analysis of the future demand. A~a result there is reduced level of work-in-process

(WIP) and overol1inventor)'.

Contribution in cost saving
.:. Ordering cost IS a significant cost, which can be curbed only through mathematical

determinahon of lot size and number of order(s) for a certain period. l\1RP lo( sizing is

based on reduced set-up or ordering and product changeover costs.

•:. MRP always updates Ihe holding cost and ordering cost elements and detennines total

inventory cost which would facilitate annual lWcounting adjusnnent. Thus there is a

possibility of significant drops in annual accounting adjustment fOT inventory problem.

•:. In MRP apphcation, there is increased sales and reduction in sales price.

•:. WIth (he same inventor)' level the throughput can be double if MRP is implemented

properly_

7.3 RECOM:MENDATlO~S

Future action plan ofthe 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 to make mistakes in calculating the

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

short or to sustain with excess materials. A proper inventory record based on BOM is also

essential for accurate calculation of material requirements. The following measures.

therefore, are recommended for the company to ensure superior planning condition

Recommended action plans for accurate data reeording

L Defined product structure diagram of each product has to be constructed. In a typical

firm there may be many products and a particular 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.

Q



u. Indented bill of materials for different stabilisers needs to be constructed. Though the

product structure diagram and the indented bill of material contains the same infonnation,

the representation of the later is much easier to capture in manufacturing planning and

control software

111. A fonnal rvws (end product) can be detennined by combining the nwnber of orders

already placed and predicted future demand by using suitable forecasting methods.

IV, Responsibility should be assigned to a single depantnent for the maintenance of the

bill,

v. Engineering change should also be assigned to an expert group and the change should

be infrequent and accurate.

VI. A single image of all product data and BOM information are necessary to be

mmntained ill the central database system. It would facilitate in editing inaccurate data if

necessary.

VII. To ensure accurate inventory, physical CQuntingof all of the parts is required.

Recommended action plans for chllnge~ in management

L At the initial stage manual MRP should be adopted, keeping in mind the long-term

plan for computer assisted MRP implementation. Through manual MRP the involved

persons willleam to perfonn necessary works especially material planning in a formal and

structured way.

11 In today's manufacturing environment competitiveness is often measured on the basis

of delivery times and other perfonnance criteria. Top management needs to develOp the

firm's manufacturing strategy reflecting the needs oft1te market in terms of price, quality,

delivery lead times and flexibility,

III In ordering quantity of most inventory value items, careful attention is necessary to

detcnnine the lot size by some fonnal methods, Accuracy in lot size detennination ofleast

inventory value items is not very urgent.

IV. It is necessary to recognize that MRP is a disciplined way of conducting business of

the company, and to learn the concept and technology firsthand. Top management must be

sufficiently patient and finnly determined to implement a long-term project onMRP.

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

making lv1RP a top priority for all managers. Cooperation is essential in such an



environment and the dIrectives from the top management to all managers would excel the

overall implementation process,
VI. A fonnal implementation plan is required to develop covering about two year's time

into the future before actual work starts. The time ",ill cover education, justification,

enterprise analysis, software and system selection and implementation, and finally

evaluatlOn.
VII. It is necessary to make sure that all involved ~eive an education on what MRP can

do and their role in it
viii. Marketing, finance manufacturing and personnel from all divisions should Jointly

engage in the implementation process. For closed-loop lI.1RP implementation, integration

of all the departments is necessary,
IX, MRP implementation needs considerable patience, Some results may be expected

during the initial time before the system is completely implemented.

x. It is n~essary that the managers actually understand the form of their operation prior

to the adoption ofMRP, This is a key managerial requirement ofMRP.

XL ABC analysis is n~essary 10find Ol.ltthe most important items. All items do not need

to pay same attention. Some iteIl15are intrinsic items and they are in need to pay sufficient

attentIon. ]n the company transfonner, cabinet, relay, voltmeter and socket are the

examples of intrinsic items.

Recommended 3ction plan for l\lRP softw3re

1. In procuring MRP software, price and compatibility are extremely important. The

software must match the 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 MRP it is anticipated

that they will be able to develop relevant software, Local development of software ",ill

benefit the organizations in technical supporting ofMRP implementation,

7,4 LIMITATIONS OF THE PRESENT STIJDY
In estimating various cost parameters, some assumptions were made which in reality may not

be strictly valid,



.:. In reality a number of items are usually ordered at a time for procurement. So analysIs on

the basis of single item may lead to some devintion from the realistic situations,

.:. Fixed lead times were considered, which is not strictly true.

(. Ordering cost was considered to be independent of the lot-size. In real life the situation

may different.

(. Uncertainty was not taken into account. Probabilistic methods could be better option to

handle this kind of situation.

7.5 SCOPE OF FUTURE WORK
A successful MRP system requires (I) adequate computer support, (2) accurate data, (3)

management support, and (4) user knowledge AIl manufacturing and service companies can

benefit from MRP ifil is properly installed 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 potential scope of applying this technique and thus help improve

the productivity of profit margin of the local companies.

Since !I.1RPsoftware is very much case oriented; attempt can, therefore, be made to develop

this kind of software using indigenons resources.

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

adoption:

.:. Development of the mathematical model for determining lot-size considering multiple

items to be ordered at a time .

•:. Development of the model for variable lot-size incorporating the constraints of fund,

stores, transport facilities etc,

.:. Development of appropriate software on MRP considering local conditions

.:. Development of the forecasting models for Make-In-Order (MIa) situation

.:- Providing adequate facilities for inspection and testing in the process .

•:. Emphasizing in the training and education program.

-:. Ensuring the procurement of quality raw materials .

•:. Adapting state-of-the-art technology in manufacturing .

•:. Viewing the total company system as a whole unit 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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