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Materials, Purchase and Stores Management

—

23.1. MATERIALS MANAGEMENT
23.1.1. Introduction

—  Most manufacturing concern; spend more than 60% of the money they take in, for materials, i.e.,
materials soak up a substantial portion of the capital invested in an industnial concern.

- Thl_s eITlphaswc_s the need for adequate materials management and control because even a small
saving in materials can reduce the production cost to a fair extent and thus add to the profits.

— Materials Manager{:enf may be thought of as an integrated functioning of the different sections
of a company dea_lmg_ with the supply of materials and other related activities so as to obtain
maximum co-ordination and optimum minimum expenditure on materials.

— Materials Management involves controlling the type, amount, location, movement, timings of
purchase of various materials etc., used in an industrial concern.

23.1.2. Functions of Materials Management
(f) Materials planning
(i) Procurement or purchasing of materials.
(iif) Receiving and warehousing

ation and Value-analysis. _

(vii) External tra (i, traffic, shipping, ctc.) and materials handling (ie., internal
transportation).

(viti) Disposal of scrap, surp

23.1.3. Objectives of Materials

(/) To minimize materials cost.

(i) To procure and provide materials o
cost of the concern.

(iii) To reduce investment tied in inventories for use in othgPproductive purposes and to develop
high inventory turnover ratios.

(iv) To purchase, receive, transport (i.e., handle) and Store
related costs.

(v) To trace new sources of supply and to develop cordial re
continuous material supply at reasonable rates.

(vi) To cut down costs through simplification, standardization, value analysis, import substitution,

nd obsdlete materials.

esiredgfualitywhen required, at the lowest possible overall

ficiently and to reduce the

ith them in order to ensure

elc.
(vii) To report changes in market conditions and other factors affecting the concern, to the concern.

(viii) To modify paper work procedure in order to minimize delays in procuring materials.
(i) To conduct studies in areas such as quality, consumption and cost of materials so as to minimize
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cost of production.

(x) To train personnel in the ficld of materials management
efficiency.
23.2. PURCHASING OR PROCUREMENT

23.2.1. Introduction
~ The purchasing department occupies a vital and unique position in the organisation of an
in the success of a modern

industrial concern because purchasing is one of the main functions 1
manufacturing concern.

— Mass production industries, since they rely upon a continuous flow of right materials, demand
for an efficient purchasing division.

— The purchasing function is a liaison agency which operates between the factory organisation and
the outside vendors on all matters of procurement.

—  Purchasing implies—procuring materials, supplies, machi
tion and maintenance of the concern.
23.22. Objectives of Purchasing Department
(1) To procure right material.
(if) To procure material in right quantities.
(itf) To procure materials of right quality.
(iv) To procure from right and reliable source or vendor.
(v) To procure material economically, i.e., at right or reasonable price.
(vi) To recejve and deliver materials at
— righiplacy, a
— right
Purchasingd
above mentioned obj

in order to increase operational

nery and services needed for produc-

perform certain activities, duties and functionsin ordertoachieve the

(?) Keep records—indi

(iif) Review material specifica

(iv) Making contacts with right sour

(v) Procure and analyze quotations.

(vi) Place and follow up purchase orders.

(vii) Maintain records of all purchases.

(viif) To make sure through inspection that right kin
been purchased.

(ix) To act as liaison between the vendors and differe
production, quality control, finance, maintenance, etc.

(x) To check if the material has been purchased at right time and at economical rates.

(xi) To keep an uninterrupted supply of materials so that production continues with least capital
tied in inventories.

(xif) To prepare purchasing budget.

(xiii) To prepare and update list of materials required by different departments of the organisation

L.e., quaitity, quality, etc.) of material has

epartments of the concern such as
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within a specified span of time,
(xiv) To handle subcontracts at the time of hi
(v) To cnsure that prompt payments are
relations,
23.3. PURCHASE ORGANISATION

—  Purchasi : -
urchasing department is a staff function in the overall company structure (Refer Fig.23.1).

- Theinternal organisati i
rganisation of the purchasing department s on a line basis, with purchasing agent,

director of purchases or purchasin i i
: g manager being the incharge of purchase dep: i
responsible for the overall efficient oOperation of lie deparlmgnl. PR

— The purchasing manager is. how isted i
, however, i : ;
leticaligtars fer Figg. i r,assisted in purchasing by a number of assistants and a few

gh business activity.
made to the vendors in the interest of good public

- mﬂz:ft;‘::;lng manager has lhe' powers to execute purchasing contracts for the concern. He
uties among the assistants according to the nature of purchases to be made. For

example, one assistant may purchase only electri ' '
‘ rical OOdS, anothe i
plant equipment and so on, ’ ¢ P AL i

This functional division of efforts i ialisati
. makes for increased specialisation and gives a chance
assistant to better feel and know the market, he is assigned. i y o

|' g Manager
Assistant purchasing Purchase service Records and
I assistant correspondence assistant

| I
B | | I 1 T
Buyer Bu g Clerk Clerk Clerk Order Record  File
electrical raw electrical  raw plant  clerk  clerk clerk
goods  materials materials  equipment

2. Purchase service section follows 1 order at vendor’s end, its shipment by the

vendor and its final receipt in the company.
3. Records section maintains all records of quotations, costShpurchases, etc.
233.1. Centralized and Decentralized Purchase Organisati
— The problem of centralising or decentralising®the p s&activities arises in large
organisations —particularly in multiplant industries.
Advantages of Centralized Purchasing
— The centralization of purchasing,
(¢) almost invariably makes for more efficient ordering of materials ;
(if) forms a basi$ L0 gain bargaining advantage ;
(i) eliminates duplication of efforts ;
(i) helps procuring uniform and consistent materials ;
(v) simplifies purchasing procedure ;
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(vi) simplifies the payment of invoices ; and

(vir) permits a degree of specialization among buyers.

Disadvantages of Centralized Purchasing .

1. Centralized purchasing is little slower and more cumbersome than decentralized purchasing,
Applications of Centralized purchasing

d . -y 3t S -
1. For concerns using few matcrials whose quality and availability are vital 10 the success of the

concern.

2. For purchasing small items of fairly high value such as tool bits, grinding whecls, dial gauges, etc,
as well as those for which bigger quantity discounts can be obtained.

Advantages of Decentralized Purchasing

1. Improved cfficicncy.

2. Faster procurement of materials.

3. Control over purchases is no longer remote.

4. Decentralized operations are more flexible.

Disadvantages of Decentralized Purchasing

1. Less quantity discounts.

2. Involves duplication of efforts.

Applications of Decentralized Purchasing

1. Where different plants of a iarge organisation require quite different types of materials.

2. Where branch plants require heavy and bulky items such as oil products, fuels, paints, etc.

234. BUYINQ TECHNIQUES

uyer can go to the market, collect minimum three quotations (for

purchasing one maté nt suppliers, take a spot decision, pay cash and buy the commodity.
Generally the item igdyurcha
(b) Floating the Limited
vendorsare written letterstose
as shown in Fig. 23.2 is generally

. Abfew reliable (and otherwise registered with the company)
andgther details fora particular commodity. A quoration form
for callifig'the quotations :

QUOTATION
| 3 (0] 1 1 RO

o o
Dear Sir,

Please submit your quotations for the materials listed below so as to reach the office of the
undersigned at the latest on ......at......... Please send full details, specifications, pamphlets, and other
literature if any along with the quotations. Please note the terms and conditions mentioned below:

1. Please mention on the top of envelope :
Enquiry No........... Date on which due...........
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2. Submit quotations in duplicate.
3. Preferably quote in the same order as in the enquiry letter.
4. Price cach item separately and the prices quoted should be for destination.........

5. 1fyou are unable to furnish materials as per our descriptions and wish to offer a substitute, pleasc
give details.

6. Quotations should be valid for at least one month from the date of opening.
7. Taxes should be mentioned for each case.
8. Quotations should be sent in sealed covers.

9. The right is reserved to accept or reject quotations on each item separately or as a whole.

The quotations will be opened on......at.......in the office of the undersigned.
———T | .
No. Description Quantity Unit Price Discount | Total Net Price
il pee=——— - . ) e— ‘ ......................
- T (e | Ee———i— e T R
(—
A e M I e I
B | ceismmesmne | semssssss | s | s |
Yours faithfully
Store Purchase Officer
Fig. 23.2
COMPARATIVE STATEMENT
SECLIOM. ..vcsssesserssssasofiyisers "
Enquiry letter NO..q oo e . 51 TR
Last Date of Receivi 1
Date of Opening Quotati
Account on which the expe > is debirable
Comparative statement Prepared by. Checked by.......ccovurunns
Description of Qu be Supplier Supplier Supplier
SL No. | materials required pu 1 2 3
RATES

L | cmsmennnn | s
M (e i (e ——
* 1. Delivery date.

2. Place of delivery.

3. Terms of payment.

4. Taxes.

5. Packing & forwarding charges.

Fig. 233



23-6 INDUSTRIAL ENGINEERING AND M:\N:‘\(x}‘Ml NT

= After getting replies from vendors, the quotations arc opened and cnmpar’am-e Statemeny |jy.
one shown in Fig. 23.3 is prepared. The comparative statement helps studying and COmparip
differentquotations ata glance and aquick decision can be taken as with whom to place the Order.

— Comparative statement is analysed in the light of undermentioned points and the best quotatiop
is sclected for ordering the material.
()  Price of the (article or) material.
(ir)  Material specifications and quality.
(i) Place of delivery.
(v)  Delivery period.
(v)  Taxes, etc.
(vi)  Terms of payment.
(vity  Validity of tender.
(viiiy  Guarantee period, etc.
(C) Tenders

— Atenderoraquotationisin the formofawritten letterora published docymeﬂl (in NEwspapers),
The aim s to find the price for procuring certain materials or to geta particular work done withjp,
the desired period and under specified conditions.

~ Types of : The tenders may be of the following three types,

1. Single tender.

2. Open tender.

3. Closed tender or limited tender [Please refer to section 23.4(b)].

1. Single . Tender is invited from one reliable supplier only. Single tender is called unger

2 Open tender. Open4cnder also called press tender is published in Newspaper, Trade
Journals etc., for procuring materi i ificati

— Avendor has to deposit an earnest iioney with th
the vendor does not back out from the rates etc.,,

— Given below (Fig. 23.4) is a typical example o

he submits.
der notice published in Newspaper :

A.P. STATE ELECTRICITY BO.
(PROCUREMENT CIRCLE -
TENDER NOTICE

SEALED Tendersin triplicate are invited for the supply of following items. The copy of the specifications
(non-transferable) can be had from the office of the undersigned by remitting rupees as indicated against
cach item either by zash or by M.O. or by crossed Indian Postal Order in favour of the Accounts Officer,

A. P. State Electricity Board, Hyderabad. The tenders will be received up to 2.30 p-m. and will be opened
a1 3.00 p.m. on the dates as indicated hereunder.
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—— . . N ‘ . - . b e —— ——
g No. Specification No Particulars Date of Earnest Cost of
opening money  specifications
— (or tender)
- AP-661 110 KVA and 25 KVA 5.8-75
I 11/.433 KV distribution Rs. 100 Rs.3
transformers
AP-662 500 KVA and 250 KVA 12-8-7
- 5 g 3
2 11/.443 KV distribution B9 f82
transformers

purchase pf specifications is essential for the tenderers, The tender received without earnest money
il nOtbe considered. Earnest money shall be retained pertaining to the supplier furnishing lowest rates

dit (ie. carnestmoney) shall automatically stand convertedinto i i i
f]l:e earnest money shall be refunded. Security Deposit. For other suppliers,

Chief Engineer

——
Fig.23.4 Open Tender.

E,mcst Money
Earnest money is demanded from the supplier who quotes the tender so that later on he does not
pack out from the rates he quotes for supplying the material or goods.

Security Deposit
After wleqing the supplier to whom to give the tender, either on the basis of lowest rates quoted
him or Othel'WlSC,.he Is agkefl to mal'xc asecurity deposit so that in case the supplier fails to furnish the
goods properly and in timé, thesecurity deposit can be forfeited.
75, QUANTITY AND QUALITY STANDARDS
235.1. Quantity Stasidards
— There are four impoiiant QUANTTY STANDARDS, namely
() Maximum inventory,
(i) ~ Minimum inventory,
(i) ~ Standard order, and
(iv)  Reorder point.
— These quantity standards have been shown inJiig. 24.1 and explained in section 24.7.
235.2. Quality Standards

Quality. In the purchasing context, QUALITY refers to thgfsuigability of a commodity for its
intended use.
Therefore, in purchasing, the best is not necessarily the highest géality ; thig best quality canbe even
a lower quality.
Quality Standard. Aqualitystandard s the description of an acceplabladcvel of quality of a particular
item.
Quality standards establish the quality objectives (of a commodity) to be measured or evaluated.
- Inthe past three decades, industry has seen a tremendous advance in the preciseness ofits quality
standards; quality has changed from a generic art to a specific science with definite quality

standards and instruments to measure and compare the characteristics of a product against the
quality standards set.
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- Thc neccssary quality standards for a particular product are stated on the drawing in terms of
dimensional tolerances or written into the test Specifications.

. _Thf! manufacturing department then makes products as per these standards and the inspection
division inspects the products to the same standards.

~ Drawings shO\_v lhc_shape and the exact dimensions and the tolerances permitted on the product
whereas Spgaﬁc"anons describe such characteristics as colour, chemical com position, mechani-
cal properties (Le., tensile strength, hardness), kind of raw material etc.

- Spcciﬂcalions can be in the form of,

(a)  Dimensional and material specifications. They must consist of a list of physical or chemical
properties desired in the product. Raw materials, oils and paints are specified this way.

(b)  Performance specifications. They indicate the performance or use of the purchased item,
for example, acomponent may be specified as capable of bearing a reverse bend at 100°C

temperature.
(c)  Biue prints. Blue print is the most precise and probably the most accurate of all types of
descriptions and it finds applications where close tolerances or a high degree to mechani-

cal perfection is desired.
— Bothdrawings and specifications describe what the product should be like after it has been made.
Quality standards are dictated by the following requirements
(i) The efficiency with which the product can perform its function.
(if) The cost and the estimated life of the product.
(iii) The quality of interchangeability and the ease of making assembly.
(iv) Appsasance and FEEL of the production in use.

ved in One Complete Purchasing Cycle
»d, receipt and analysis of purchase requisition.

(vi) Issuing the purchase Oragr.
(vii) Follow-up and expediting the gfder.
(viit) Analysing receiving reports and processing
(ix) Checking and approving vendor’s invoices fgffpayment.
(x) Closing completed orders.
(xi) Maintenance of records and files.
These different subdivisions of the purchasing proc
1. Recognition of need, receipt and analysis of purchase requisition
—  Whenever a department needs an item, it is officially brought to the notice of the purchasing
department. For this purpose two procedures are followed :
(i)  Oneinvolves theissuanceof requisition by the using departmentor the stores department,

()  The other involves the issuance of a bill of materials.

repancies and rejections.

re Will be briefly discussed below :
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M.‘ﬂ . .
A purchase requisition (Fig. 23.5) forms the basis for action by the purchasing d t
purchase requisition contains the following data ¥ the purchasing department. A

0 What material is required and of what quality ?
(ii) Quantity of material to be purchased.
(i) Date by which the material is required.
() Place at which the material should be delivered.
purchase requisition is prepared in duplicate and is signed by authorized individuals only.

Purchase requi_sition‘is usually routed through the stores department in order to check whether
the item is available in stores.

K” o :cqumitmﬁ..:%

-

...................................

----------------------------------
...........................................................

Storekeeper |
Order NOw.iusead

For use by Check
purchasing :l——

Department approved by....
[ e T

Fig. 23.5.%Purc isition,

— Anbill of material is used when standard parts agli smdil expendable 1ools are 1o be purchased.
The buyer works out total material requiremefits from thebill of material, goes through the list

(if) Selection of possible potential sources of supply
- This process consists of selecting a fair number of
guidelines, from whom quotations will be requested.

- For items which are purchased frequently, the buyer usually
whom he purchases regularly.

- For purchasing new items, reference may be made to one or more of the following from which
information may be obtained.

(@)  Catalogues,
(b)  Trade journals,
(c)  Advertisements,

preferred suppliers from
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(@)  Trade exhibitions and fairs, and
(¢)  Trade directories (classified).
— When considering a potential source of supply, the buyer should consider,
(1)  whetherto purchase from local market or farther afield ;
(2)  whether 1o buy from a single vendor or from several vendors at a time ; and
(3)  whether to purchase d irectly from manufacturers or through wholesalers.
(ii) Making request for quotations
= Request for quotations is made on prescribed quotation form (refer Fig.23.2) to all the selecyeq
(possible) sources of supply.
— The request is not a purchase order, rather it is merely an enquiry to know whether the vendoy
can supply the desired material by the specified date and if so, then at what rate.
= Quotation form has printed on it the terms and conditions under which the buyer would like 1
purchase the material.
(iv) Receipt and analysis of quotations
— After receiving a number of quotations from different suppliers, they are studied and 5
comparative statement (refer to Fig. 23.3) of rates and other terms and conditions mentioned ip
the quotations is prepared.
(v) Selection of right source of supply ‘
— The comparative statement as prepared in step (iv) above serves a good guide in selecting the
right source of supply.
— Other questions which might also be given a thought are,
1. gmWill vendor maintain quality ?
Will vendor supply material in time ?

2
3. \Does the vendor have adequate facilities to handlé the contract ?
A Howf far$he vendor’s plant is situated ? etc.

(vi) Issuing thefurciias order
— Afterselatifg the rightsupplier, a purchase order (Fig. 23.6) is dispatched to him. The purchase
order constitutes afiegal document and it serves as the vendor’s authority to ship the materials
and bill the condpany.

= A purchase order ogfc acegpied by the vendor constitutes a contract for the delivery of the
articles in accordance With the term$jof purchase agreement.

— The purchase order is exctuted igfsix copies.
1. Two copies go to the supplier, one hereserves, other he signs and returns.
2. One copy goes Lo accounts section,
3. One copy goes 1o purchase service 1gfollow-up the order.
4. One copy is sent to receiving depafiment,
5. The last copy is kept in the files of the pfirchasingMepartment.
(vii) Follow-up and expediting the order
- After placing the order, the purchase service section maintains contact with the vendor in order
to,
Obtain information as to the progress of the order ;
ensure that delivery dates will be met ; and to
take corrective actions (such as transferring some of the orders to some other supplier,

change the mode of shipment, i.e., from rail road to air service el¢.,) so that the materials
can reach the plant as originally planned.

Sl Sl =
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PURCHASE ORDER
ABC HARDWARE COMPANY
6, Harrison Road
CALCUTTA
OrderNo...............

To

------------------------------

Please enter our order for the following materials or services and note instructions given below.

Manager
— Purchasing Department
. Price
Item No. Quantity Description -
Each | Total

1. Number of this order must appear on your invoice.

2. Please return attached acknowledgement of this order and state the delivery date.
3. Mail invoices, £(C.,\an date of shipment.

4. Only, invo e a signed purchase order will be processed.

5. Packing slip a y each shipment.

6. All materials sh bject to buyer’s inspection and rejection.

7. An order may be ca filled within a reasonable time.

Figd3.6y, Purchase Order.
— Specially designed postcards cafitainigg the€ollowing information are frequently employed for
routine follow-up.
1. Purchase order Number.
2. Pre-decided delivery date.
3. Promising shipment date , etc.

(viii) Analysing receiving reports and processing ions
-~ Receiving reports are the records of what has been actially geceived.
— Receiving reports are compared with the purchase ordesigrorder to find discrepancies, Le.,

variations in quantity, etc., if any.

- Discrepancies found if any during inspection as regards the quantity or quality of the received
material should be promptly brought to the notice of the supplier.

~ Before returning the material rejected during inspection at his end, it is necessary for the buyer
to get the vendor’s authorization for return and replacement.
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(iv) Checking and approving vendor’s invoices for payment
- Invoices should be checked to ensure that :
1. the correct material (in quality and quantity) has been supplied ;
2. the material has been supplicd at agreed prices ; and
3. agreed discounts have been given.
After confirming the above, the payment is made to the ve

(v) Closing completed orders
— Before closing the completed orders, the file copy oft

both the receiving reports and the vendor's invoice an
it. It should then be removed and stored in the file of closed orders.

(v1) Maintenance of records and files
The final step in the purchasing procedure consists of fi

23.7. ACCOUNTING .
~  All purchase transactions initiate a chain of accounting transactions taking from charging the
transaction to the proper account to the final payment of the bill.
— Basically, the checking of invoices is an accounting procedure which can be handled efficiently
by the accounting department but unluckily when accounting department does 50, it becomes 3
mere clerical routine procedure. Checking of invoices involves t_cchmml featuresalso suchasits
(ie., invoice’s) compliance with the description and specifications contained on the purchase
order.

For this reason and since large company funds and significant discoupls are involved in
asks, there should be close coordination between purchasing and accounting

ndor for the (value of) goods receiveq,

he purchase order must be checked agains;
d a notation of this fact should be made op

ling the records of the transaction.

CONTROL

storage and materi

— Material pilferage, det
profits.

without check as to the quantitiegand purpose for which materials are to be used.

23.82. Requirements of a Material Control System
1. Proper coordination of departments such pu
2. Making economy in purchase and use of materia
3. Operating an internal check to verify all transacticas ing@lving materials, supplies, cquipments,
etc.
4. Storing materials and supplies properly in a safe place.
5. Operating a system of perpetual inventory to find at any time the amount and value of each kind
of material in stock.
6. Setting of quantity standards.
7. Operating a system to see that right material is available to a department at the time of its need.
8. Keeping proper records of all material transactions.

ase, receiving, testing, storage, accounting, etc.




M’\TER[ALS. PURCHASE AND STORES MANAGEMENT 23-13

23.8.3. Stores Managcment
— Stores management lakes care,
1. that the required material is never out of stock :
2. thatno material is available in (much) excess than required ;

& e o B ) 2
3. topurchase materials on the principle of economic order quantity (refer chapter 24) so
that the associated costs can be minimized ; and

4. o protect stores against damage, theft, elc.
— This can be achieved through

1. Aproper purchasing practice (i.e. when to order materials).
An adequate procedure of receipt and issue of materials,
Proper methods of storing materials.
An cffective system of physical control of materials.

5. Aproper method of keeping store records.

23.84. Functions of Stores Department and the Dutics of the Storckeeper
1. To receive materials, goods and cquipments, and to check them for identification.

2. To receive parts and components which have been processed in the factory.
3. To record the receipt of goods.

-l -

4. To correct positioning of all materials and supplies in the store.

5.To maintain stocks safely and in good and condition by taking all precautions to ensure that they
do not suffer from damage, pilfering or deterioration.

6. To issue item, ¢ users only on the receipt of authorised stores requisitions.
7. To recordsn e receipts and issues of materials.
8. To check t

ifica % ces with the physical quantities in the bins

9. To make sure thg @ t clean and in good order.
10. To prevent unaut ed pe om entering the stores
11. To make sure that materi i promptly to the users.

12. To plan store for optimum utilifa e cubic space (i.e length, breadth and height).

re 108ated easily.
14. To initiate purchasing cycle at the
of stock.

15. To coordinate and cooperate to the full extent with th rchasing, manufacturing, inspection
and production planning and control departments.

23.85. LOCATION AND LAYOUT OF STO,
23.85.1. Location

1. Locauion of the stores should be carefully decided an ed SO as to ensure maximum
efficiency.

2. The best location of stores is one that minimizes total handling costs and other costs related (o
stores operation and at the same time provides the needed protection for stored items and materials.

3. Storelocation depends upon the nature and value of the items to be stored and the frequency with
which the items are received and issued.

4. In general, stores are located close to the points of use

propyifie tittie so that the materials required are never out
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Raw materials are stored near the first operation, in-process materials close to the next operation,
finished goods near the shipping area and tools and supplies in a location central to the personnel and
cquipment served.

5. All departments should have easy access to the stores and especially those which require heavy
and bulky materials should have stores located nearby.

6. Inbigindustries having many departments, stores department possibly cannot be situated w-hf:re
it is convenient'to deliver materials to all departments and at the same time be near the receiving
department ; thus it becomes often necessary to set up substores conveniently situated to serve different
departments.

This leads to the concept of decentralized stores.

7. Indecentralized stores system, each section of the industry (e.g., foundry, machin'e shop, forging,
etc.) has separate store attached with it ; whereas in centralised stores system, the main store located
centrally fulfills the needs for cach and every department.

— Advantages of centralisation of stores
(i) Better supervision and control.
(if) It requires less personnel to manage and thus involves reduced related costs.
(iii) Better lay out of stores.
(iv) Inventory checks facilitated.
(v) Optimun( (minimum) stores can be maintained.
(vi) Fewer obsolete items.
(vii) Better security arrangements can be made.
f decentralisation of stores
erial handling and the associated cost.

advantages of decentralised and ores (as explained above) respectively.

23.85.2. Layout

1. Agood stores layout practi newhi lly brings the point or origin, store-room and point
of use in adjacent and propc - sequence foricst flow of material.

2. Stores layout should be planned with the followingobjectives,

(1)  Toachieve minimum wastage of space.
(if)y  To achieve maximum ease of operati
3. Before planning the stores layout
(a) Classify all store items as follows,
(f) By measurement (i.e., size)
(1) By quantities (i.e. No. and weight) to be stored.
(iir) By frequency of handling,
(iv) By (material) handling arrangements.
(v) By possibility of perishing the items and the susceptibility to damage.
(bl List the available storage space
(i) Platforms (v) Bins
(ir) Floqr space (vi) Trays
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P

(1)  Racks

(vity D
(1v) Shelves .

) (vii)  Barrels

(c) Determine the sequence of laying out storage space for locating
(1) A Unit. It is the smallest space for stor;gc whiéh is gvcnt,
(ii) A Tier. A Tier consists of 3 number of units placéd t\:fcrl' -al
(iii) A Row. A row consists of a number of units joined to lu;:
(iv) A section. A section is made up of a group of rows get

(d) Study the size and shape of the Space available for laying out the stores.

the matenials

particular identity.

ly.

er and spread horizontally.

its inspection before storage, houldbe kept reserved for the receipt of materials and for

(b) Store layout should be such that it i
ro i -
aterials, preferably, nearest to the il Ofuspe . vides for easy [eceipt, storage and disbursement of
(©) SIOT'C-I'OOHI layout should minimise handling and transportation of materials.
(d) An ideal store-room layout makes optimum utilisatio

(e) Shelves, racks, bin._s, €IC., should be situated in clear]
stored and located for physical counting or issuing,

Main lanes or aisles should usually be betwee
of material and the amount of traffic involved,

Sub-aisles between racks and bins may be a minimum of 80 cm wide
(g) Storage spaces should be clearly marked to €nsure easy and quick identification.

(h) Storage space should be adequately protected against waste, damage, deterioration and
pilferage.
(i) A place for storiag a fnaterial should be decided depending upon the material characteristics,

eg. fuels and flammable gases yil require separate locations, cement, weldin ;
pfﬂs need a d_ry plam g electrodes and ferrous

— Portable andsalab
all unauthorized persons

(j) Store layout should be suc

n of the floor space and height.
y defined lanes, so that items are quickly

N 1.5 and 3 metres wide, depending'upon the type

(k) Store layout should be such that
on the top of the old. As a rule, all the old s

() Due space (20 to 25%) should be left in
(m) Figs 23.7 (a) and 23.7 (b) show a poor and a good lay

7139. RECEIPT AND ISSUE OF MATERIALS
239.1. Receipt of Materials
— All materials from outside sources are received by the Rewgivigg Department.
~ The receivinfg department unpacks the goods received and checks quantities and conditions (of
the goods).
~ There s a packing slip inside each package that tells what it is supposed to be and usually it gives
the purchase order number.

— Acopy of the purchase order (Fig. 23.6) if it exists with the receiving department, can be made
use of to check the items received.

storage space.
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......

4 it

| [ #&s |
sle]|
MA

RS | [ &s [ &S R
fa) Pocr ) Good

MA-Main aisle
SA-Side aisle
RS-Racks, shelves, platforms, elc.

Fig. 23.7. Storage space layout.
[N.B. For more information, refer to section 4.12)

~  Otherwise, a Materials Received Report (Fig. 23.8) is prepared by the receiving department and
is sent either to the purchase or to the accounting department to get the same checked against

the purchase order.
MATERIALS RECEIVED REPORT \l
Received : Purchase Order No....... l
|
Date..................]
|
Grade Condition of goods T
]
Counted by .......... f Approved by .........,
Inspected by ........ 8 1T S—

department areinspected and sample test

been met.

— Results of the inspection and tests are indicated i testing report, upon the basis of which
Clearance Report or Rejection Nouc (Fig. 23.9) is pre and sent by the inspection department
o

(@)  Purchase department.
()  Production department, and
(c)  Accounting department,
— In case of rejection, a part or whole of the consignment may be returned to the vendor, with a
request either for a complete cancellation of the order or for replacement.
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r T o ]
CLEARANCE REPORT NO.ooovcoriris |
REJECTION NOTE 0, S
Order NO i
Matetial vuuovinisaniitdimmmme
(111 1] 2 LT3 SO
THE ABOVE-MENTIONED MATERIALS
PASSED

HAVE BEEN REJECTED |HROUGH INSPECTION

Details of examination : Reasons for rejections

.........................................

.........................................

.........................................

.........................................

(LT
ivedii Inspection Department
Goods received by
..... (Storekeeper)

Fig. 23.9. A clearance report-cum-rejection note.

239.2. Issue of Materials

— Materials shoulc! be issued by the storekeeper to different departments, only upon receipt of a
properiy authorized withdrawal form-usually called a Material Issue Requisition form (Fig.

23.10).
|
TERIAL REQUISITION I
' [ J—
Material required for
Department..........umescrissssscrsesesiommosen DALE i cicaeniresasnasnsones
Sr. No. | Description Rate | Amount | Entered on store
d register page No. |
Requisitioned by Approved by Material Issued b Received by

Fig. 23.10. Material Issuc Requisition form.

= Material requisition is prepared in duplicate by the foreman or the manager de pending upon the
nature and amount of materials or goods to be withdrawn from the stores.

= Both the copies are sent to the storekeeper who issues the materials and records the quantities
disbursed.
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Both the copies are then forwarded to material accounting division for pricing and entry in the
stock ledger.

One copy of the material requisition is retained by the stock ledger cler
for an entry in the Issued section of the stock ledger accounts. The bala
ledger accounts is then completed to show the new balance figures for quantity, cost, elc.

The second copy goes to the foreman of the department who uses it as the basis fora charge to
the appropriate production order for which he prepared the material requisition.

STORE RECORDS
Two records are usually kept of materials and other goods received, issued or transferred—
namely on BIN (or STOCK) CARDS and in the STORE LEDGER.

Bin cards are written and kept in the stores, whereas store ledger is someti
stores office or cost department.

k to be used as the basis
nce section of the stock

mes maintained by

This minimises the clerical work of the storekeeper and store ledger, Le. StOTES accounting records

arc kept cleaner and accurate by an experienced personnel in the stores office or cost dep

artment.

23.10.1. Bin Cards

In a store room, materials and other items are kept in appropriate bins, drawers or other

receptacles ; some items are stacked, while others are racked.

For each kind of material, a separate record is kept on a BIN CARD or STOCK CARD which
shows details of quantities of each type of material received, issued and on hand each day. The
storekeeper maintains bin cards up-to-date.

Bin card is attached to each bin or shelf.

is not considered as an accounting record ; it simply informs store-keeper of the
{ each item on hand.

ade in duplicate ; one card is attached to the bin (containing the material) and
with the storekeeper on his table for ready reference to the quantity of any

be ordered.

lacing orders in advance, (e.g. when purchasing
vel (between the maximum and minimum
o that the materials can be ordered and

from some foreign country) an orderin
quantity) may be specified on the bi
procured in time.
Bin cards are checked periodically by the stoffs inspediors to see that they are accurately
maintained, Discrepancies, if any, are noted.
Fig. 23.11 shows a BIN (or STOCK) CARD.

23.10.2. Stores Ledger

Store ledger is identical with bin card except that money values are shown.

The ledger is usually of the loose-leaf or card type, cachaccount representing an item of material
in store.

The store ledger actounts may be maintained by a separate material accounting department or
in small concerns by the store-keeper himsell.
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[ BIN CARD |
Bin NOwswswssssne Maximum Quantity........ |
Material . Ordering level...........
Code NO....wvrcnne Minimum Quantity..............
Stores Ledger Folio............ |

Date Quantity Received l Quantity !srue.’d__T W Eemark.s T

Fig. 23.11. BIN or STOCK CARD.
— Fig. 23. 12 shows a Stores Ledger Account.
— Entries in ordered section are made as a copy of purchase order is received from purchasing

department.
STORES LEDGER ACCOUNT
Bit NO.ccorsorse s . Rc.n Foll i Minimum QUARIILY........ccoomwsrssissicerrs
|
ORDERE EIVED ISSUED | BAIANCE |
5t |pate P.O. Q D.EN Date}y P.O. Unit  Total |Date R Depu Q Unit Total !Q Unit Total
No. No. No. cost cost | cost cost

15
[

No. cost  cost

P.O.No. - Purchase order No.
Q - Quantity
D.E. - Dale expected
R.No. - Requisition No.

Fig. 23.12. Stores Ledger Account.
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= Alter the material has been received and checked, the entries are made in the Received section
from the invoice or the receiving department report.

— Entriesare made in the Issued section from material requisitions received from store keepers for
materials issued to different departments.

23.11. CODIFICATION OF MATERIALS
(Note : Refer to section 5.10.2 also)
~ The use of material specification code numbers is an advantage, not only 10 the purchase

department and drawing office, but also to the pricing clerk in the cost department, in that
ambiguity is eliminated.

— Each material or item in the stores should be clearly identified 50 that the same can be easily
located at the time of need. This is achieved by allocating CODE numbers.

~  The code should be meaningful and impart a unique identity to each material.

If a material is described by its trade name, as well as by a serial number and also by its function,
it is quite likely that different quantities of the same material might be located at three chfferegt plafm
in the same store. This increases size of the inventory and creates an unnecessary confusion. Codification
of materials removes this difficulty and avoids duplication of materials.

— A code consists of a combination of letters and numbers. The objective is 10 progress from
general to particular.

Examples of material codes

(@) — B.S. 609 means Brass Screw 6 mm X 9 mm
— S.5. 815 means Steel Screw 8 mm x 15 mm

(b) Another code may be made up as rollows :

Class e — ** Primary material
Sub-class Ll 574 — **[ron ana carbon steel
Group y - **Bar
Series * * Mild Steel
*8 mm diameter
* kK ¥ %

, top assembly part number 6.

23.12.  PHYSICAL VERIFICATION R STOCK TAKING)
(A) Necessity of :
Physical verification of stores is essential in order to :

(1) ensure the correctness of stocks held by compari
ledger or bin cards ;

them with the balance shown in the store

(i1) avoid shortages of materials in the stock ,
(i1i) check losses in inventory due (o
- pilferage;
—  improper storage or misplacement ;
= deterioration, etc.
(iv) correct and update store-records ;
(v) calculate the values of stock carried for the balance sheet and profit and loss account ;




STORE MANAGEMENT 675

MATERIAL RETURNED NOTE

From Job No......... Serial No......
Date i
Please receive the under-mentioned materials, Signature. ...
(Foreman)
Descripf!'pn Reason of Quantity Rate Value Store Ledger
of material returning page No
Bin Card No......... Received......coivmver
Signature..............

(Store-keeper)
Note. The last three columns will be filled in by the costing department.

38.12. STORE ACCOUNTING

Accepted materials are accounted for in the stores and their proper account is maintained.
The account of stores is maintained by the store keeper in the same way as that of cash by the
cashier.

Main objectives of maintaining proper accounts are:

() To indicate the quantity and values of stores held.
(i) To provide information about values of receipts and issues.
(zi7)

(iv) otal expenditure.
(v) i i aaterial costing.
(vi) ' pyasid preventing wastage, pilferages, and misappropriation.

(vit)
to how much working capital is represented by stores
in stock. The value of stock is alo nec be shown in balance sheet as an asset. Value of the
stock at the start and at the end acdounting year is used in preparing profit and loss
account.

Material Costing

Material cost includes material price, freight chamges, insurance, and taxes. Here material
price means actual cost incurred by taking price quote supplier as the basis subtracting the
discounts and adding any other expenses not cover

Stores Accounting Records

In order to maintain an efficient record to stores, {hllowing books and records will be re-
quired and these are maintained separately for differen s of materials :

(a) Inward and outward Registers. When the material is dispatched by the supplier
through rail, he will send its receipt issued by the railway authority, called ‘RR’. On the produc-
tion of that receipt to railways material can be received by the consignee. A separate register is
maintained by the store-keeper in which daily entries of R.R. received are made and known as
“Inward Register”.
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In the same way, when some material goes out of the store to other place, entries of R.R. are
made by store-keeper in Outward Register and that R.R. is sent to the customer. On productiop,
of which, he can take the material from Railways.

(b) Stock Register. These are :
(i) Dead Stock or Non-Consumable Register.
(ii) Consumable Register.

(i) Dead Stock or Non-Consumable Register. This is maintained by store-keeper, in which
entries of non-consumable articles such as all machinery, equipment, furniture ete,
are made. The register shows complete details of articles together with accessories
The different items are entered on different pages. All transactions about a particular
item are entered in one page.

(ii) Consumable Register. In this, store-keeper maintains record of consumable St*?res
received, such as coke, diesel oil, kerosene, petrol, lubricants, cotton waste, paints
etc. The different items are entered on different pages. All the transactions about a
particular item are entered in one page.

(c) Daily Receipt Register. This may be in a register or loose leaf form. Whe_ne\{er any
material comes in the store, it is entered datewise in daily receipt register. Material is then
inspected and if found suitable, is entered in Stock Register.

If the material is found defective, it will be rejected and either the material or its -rePOI_‘tS
will be sent to the supplier. The incidental charges that are incurred will also be noted in daily
receipt register.

(d) Issue Regigber. This may be in register or loose leaf form. All stores issued are entered
datewise in it by sthre-Beeper. From the Receipt and issue register, store ledger is prepar ed by
accounts sectio

(e) Surplus ter. Sometimes such purchases are made, which do not come in
use for long time, sa s. Such materials are then declared surplus and are recorded 1n a
separate register calle k Register.

ed from the Stock Register to facilitate easy handling.

Thus unnecessary ma

(g) Condemned Article RegisterdUnservicegble material after use or obsolete material
which is authorised to be condemned by authorized on is entered in this register and will be
shown as stock until disposed off. The balance offtondemned articles will be taken out from
store ledger and will be shown condemned.

(h) Loan Register. Sometimes non-consumble fnaterial is issued from store on loan for
temporary period by the production of slip of author ore issuing, material is entered in

this register and signature of the bearer are taken in thisregister and slip of authority is kept
safe.

When the material comes back, slip is returned and entry of material received back is made
in loan register,

(1) Empty Containers and Packages Register. The record of empty containers and pack-
ages is kept in this register by store keeper. These should be disposed off at convenient inter-
vals by auction or otherwise to the best advantage.
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The above mentioned are the various records which must be kept by store-keeper for casy
and smooth handling of stores.

38.13. ADVANTAGES OF GOOD STORE-KEEPING AND STORE-RECORDING
1. Ready record of all materials and stores purchases may be available.
2. As the materials are arranged in a systematic way in racks and bins, handling of
stores become very easy.
Unnecessary confusion and delay in issue of material avoided.
It helps to operate shops efficiently.
Overstocking is avoided and delays due to lack of material prevented.
Wastage of time and labour, leakage, thefts and pilfering of stores are reduced to
their minimum.
Classification of receipts and issues are made easy.
8. Each item issued can be traced to its respective department, so as to ensure correct
costing.
9. To safeguard the materials which are lying in stores.

o o s

=

38.14. VALUATION OF MATERIALS ISSUED FROM STORES

To find out the cost of materials issued from stores several methods are used. The choice of
method should be based on the nature of material and the type of business. Following are some

important methods, which are commonly used
2. “Last-in-first-out” method

4. Fixed price method
6. Current value method

These methods are in detail below :
1. “First-in-first-out” meth

This is also known as original . In this system goods received are entered in the
stores record at actual cost plus such as freight, taxes, insurance etc. In this
system, the materials first recewed issu . Materials from second lot are issued only

when first lot is exhausted. The prices are gliarged at the cost at which that lot was purchased.

Applications. This method is suitable :
(i) Where size and cost of material is large.

(/) Where at any time more than 2 or 3 lots€re no to remain in stock.
(iii) Where the production is rapid.

Advantages
(/) In this method, actual cost of material consumed is considered.

(ii) It is simple in use and do not require lengthy calculations.
Disadvantages. In this method there is no consideration of the current market prices.
Table 38.1 will show that how this method is applied.
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Table 38.1
Description of Materials. . Bin No. .......
Receipts Tasosek Balance
Date Quantity Rate  Amount Quantity Rate Amount | Quantity Rate Amount
Rs. Rs. Rs. Rs. Rs.

Jan. 1 — — == _ _ _ 20 1.00 20.00
Jan. 9 100 100 10000 | — @ _  _ 120 100 120.00
Jan. 13 — — — 80  1.00 80.00 40 1.00  40.00
Jan. 14 300 1.10 330 - - - 40 1.00  40.00

300 110 330.00
Jan. 18 40  1.00 40.00 140 110 154.00
160 1.10 176.00
- 140  1.10 154.00
200 0.90 180.00
Jan. 24 - = =, 140 110 15400 | 90 090 81.00

110 0.90 99.00
“First-in-first-out” method

2. “Last-in-first-out” Method

As the name suggest, in this system the material of the last lot of a particular item is first
issued and hence the price of material issued is charged at the rate of material received in the

Jan. 20 200 0.90 180.00

last lot (the newest | ice). If the last lot exhausted then the price of the remaining last lot is
considered.

Application. ThisSys is applicable, where production is rapid.

Advantages. This licable, where current cost is charged.

Disadvantage. Old is no austed first, which always remains in stock and hence

liable to deteriorate or to becom to

This method can easily be underg# the help of Table 38.2.

ably38.2
Description of Materials........ Bin No. .......
Recetpts Issues Balance
Date Quantity Rate  Amount | Quantity Rate “Amount | Quantity Rate Amount
Rs. Rs. Rs. Rs.
Jan. 1 — —_ —_ - 40 1.00 40.00
Jan. 6 300 1.20 360,00 — — - 40 1.00 40.00
300 1.20  360.00
Jan. 8 200 1.20 40 1.00 40.00
100 1.20 120.00
Jan. 11 60 1.20 7200 40 1.00 40.00
40 1.20 48.00
Jan, 12 200 1.10 220.00 40 1.00 40.00
40 1.20 48.00
200 .10 220.00
Jan. 16 200 1.10  220.00 40 1.00 40.00
26 1.20  30.00 15 1.20 18.00

“Last-in-first-out” Method
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3. Average Price Method

In this method average cost of material i
of determining the average price but general
(a) Simple average method.

(b) Month end average method.
(@) Simple average method. It means the average cost of

issue from stores. Each time, when the material is issued, aver
new calculations are necessary after every entry to obtain the

(b) Month end average method. In this method average cost of each type of materiy| ;
calculated at the end of each month and is charged for all the issues during the following Monthg

Tables 38.3 and 38.4 will explain the correct procedure of charging the cost by these ¢,
methods.

Average cost of the material during January, as per Table 38.4, will be
_ Amount spent _ 460 -Rs 115
Units purchased 400

Now this rate, i.e. Rs. 1.15/unit will be charged during the month of February.

s charged for the product. These are sever,

- l
ly following two methods are in use : Way

material in hand on the gy,
age cost is calculated. Theref,

s re
mean price. '

Table 38.3
Description of Materials....... Bin No. ...
Receipts Issues Balance o
Date Quantity Rate Amount | Quantity Rate Amount | Quantity Rate Amount
Rs. Rs. Rs. Rs. Rs.
Jan. 1 Bys = — e e 100 100 100
Jan. 3 2005, 190 200.00 — — — 300 1.00 300
Jan. 6 - — — 250 1.00 250.00 50 1.00 50
Jan. 9 200 1.25 280.00 — — — 250 1.20 300
Jan. 22 - — — 150 1.20 1.80 100 1.20 120
“Simple Average Price” Method
Table 4
Description of Materials.............dfiviiiiiinn, Bin No. ..o
Average of previous month........ Rs. 1.10 per urit
Receipts ssues Balance
Date Quantity Rate  Amount | Quanfity Raf® “Amount | Quantity Rate Amount
Rs. Rs. is. Rs. Rs.
Jan. 1 — — — - S - 50 1.10 55
Jan. 6 100 1.00 100 — — — 150 — 165
Jan. 10 —_ — — 100 1.10 110 50 — 45
Jan. 14 — — — 30 1.10 33 20 — 12
Jan. 19 300 1.20 360 — — — 320 — 372
Jan. 23 - —_ — 200 1.10 220 120 — 162
Jan. 26 — - — 0 110 77 50 - B

“Month End Average” Method.
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4. Fixed Price Method

In this method, issued material is charged at a predetermined estimated price for a fixed
period. MOSﬂY for one year one rate is charged. Therefore, receipts and issues are recorded in
quantities qnly_ which make store-keeping easy. This method is also known as “Standard Price”
method. Price is generally fixed on the basis of past experience and future trends.

Application. This system is mostly used where the fluctuations in the market price are
very less and few.

5. Actual Cost Method

In this method actual cost is charged for the material to be issued from the store.

Application. This system is generally used where purchasing is done only for the specific
purpose, such as spare parts, special Dies, Jigs and Fixtures and other special equipments.

6. Current Value Method

This method charges current market price for the materials irrespective of the purchased

price. 'Ijh.is helps in estimating the actual cost of product by which tenders can stand market
competition.

This system involves a great difficulty in finding out actual market price at every issue from
the stores and, therefore, not so common.

7. Inflated Price Method

In this system, the charge.d cost of the material is slightly raised (Inflated) by small percent-
age of the. actual purcbase price. All other methods have not taken into account the wastage of
material in stores w is unavoidable. Therefore, certain percentage is charged for normal

wastage on the purchase price. Thus cost of material issued is raised by some percentage to
recover the wastage cosh.

38.15. STORAGE AN EQUIPMENT

A good amount of labour and can be saved by using right method of storing and by
employing proper handling equigment the movement of material into and from store.
Storage Equipments

Various types of equipments are Wged in s
used storage equipments are Racks (steel
sizes, Tote boxes (Pans), Pallets, and Stan

(i) Racks. Open racks are used for packed or bot terials, while close racks are used
for loose materials, nuts, bolts, spares etc

(i) Tote pans. These are suitable for storing small iflems.

(iif) Pallets. Flat pallets are used for bags, boxes aid rdgular shaped heavy items. Box
pallets or post pallets (provided with 4 posts) are"Stiitable for all types of irregular
shaped items.

(iv) Stands. ‘A’ type stands are suitable for storing bars and tubes, sheets or plates ete.
Other design of stands are fabricated depending upon the type of material.

(v) Steel Almirah Cabinets. These are suggested for expensive items or items which are
affected by dust or open air.

(vi) Bins. These are commonly used equipments for storing items of general nature.

for storage of materials. Basic commonly
ooden, open or closed types), Bins of various
of various'izes.
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Store Handling Equipments

Unnecessary handling should be avoided and all man ual handling requiring too much ph .

strain must be mechanised. Such material handling equipments are tWO_ller trollies . focj:
wheel trollies; two wheel hand trucks ; lift trucks ; small mobile jib cranes ; r oller conveyy,
chutes etc. which do not use automotive power are adopted for transporting smaller storeg
equipments with automotive power are used. Some of the Com
lift trucks; mobile cranes; gentry cranes ; powered bels,
¢. These are described in detail in the chapter on “Mate

Whereas in large stores,
monly used such equipments are fork
roller or chain conveyors ; elevators et
rial Handling Equipment”.

38.16. PROTECTION OF STORES

The protection of stores from fire, rust and corrosion, Qust. theft, \fveather, hea.t, cold apg
moisture is an important aspect of the store-keeping function. Eacl_l kind of material such 5
textiles, rubber goods, leather goods and metals require 1ts own kind of care. The fOllowing
points should be remembered in this connection.

1. To protect goods from fire. It is essential to store them in ﬁreprm_)f buildings and biy,
with adequate automatic sprinkler provision. Adequate fire fighting eqtoupm.ent such as higy
pressure water lines, modern sprinkler systems, suitable chemi?a] extmgmsh'ers.. fire pails,
sand etc. should be provided. A clean orderly store-room is less likely to contain oil rags apg
other substances susceptible to spontaneous combustion.

For certain classes of goods such as oils etc. formite sprinklers should be supplied. Gasoling
and fuel oil should be stored in underground tanks. Explosives, such as blasting powder ang
dynamite should béjstored at a distance from all other buildings in store houses used for n
other purpoge.

2. To provect ghods)from damage by dust. Storage should be in boxes or in closeq
cabinets. In city €reas,jwiierg there is considerable dust in the atmosphere, air-conditioned
storage areas may prax¢ advapbegeous for such materials. Writing paper and finished textile
goods are examples which rgfjuire special protection from dust.

3. Protection against weatiier cquditions. Materials whose nature require that they be
stored out of doors can be prot€cted¥yy opap sheds or textiles or plastic coverings.

4. Protection against deteriprationy S’u;ne materials deteriorate with age. Such maten-
als should not be over-stocked and a figft-in-first-out storage system should be adopted. An-
other form of deterioration is the damage which mdy result from improper materials handling
The adoption of the most suitable container handlipeguipment and methods can do much to
reduce this source of damage.

5. Protection against theft. Protection against#heft cn be ensured by locking the store
room and excluding all persons not directly concerfled ¥iththe receipt and issue of stores.
Stores should be issued only on the authority of propedy signed requisitions.

Insurance

Insurance is done to underwrite risk and compensate the insured person for the loss or
damage actually sufferred by him. Fire insurance is done for indemnity against loss due to fire
during an agreed period of time and upto a specified amount. General insurance is also done for
indemnity against variety of risks such as burglary, theft, riot, war etc. Transit insurance is
done for indemnity of loss during transportation.
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Inventory Control and Management

24.1. INVENTORY

Inventoryisa fietailed list of those movable items which are necessary to manufacture a product and
tomaintain the equipmentand machinery in good working order. Thequantity and the value of everyitem
is also mentioned in the list.

Inventory isactually ‘money’ keptin thestoreroom in the shape of a high speed steel bit, a mild steel
rod, milling cutters or welding electrodes.

24.2. INVENTORY CONTROL

— Inventory control is concerned with achieving an optimum balance between two competing
objectives. The objectives are :

(i) to minimize investment in inventory,
(1) to maximize the service levels to the firm’s customers and its own operating departments.

— Inventory control may be defined as the scientific method of finding out how much stock should
be maintained in order to meet the production demands and be able to provide right type of
material at right time in the right quantities and at competitive prices.

243. INVENTORY CHASSIFICATION
Inventory maybe Classifed as follows :

(i) Raw inventorigs. They ificiude, raw material and semifinished products supplied by another firm
and which are raw items for#lic\present industry.

(ii) In-process inventorigs. They are Semi-finished goods at various stages of manufacturing cycle.
(iii) Finished inventories. They argthe itnished goods lying in stock rooms and waiting dispatch.
(iv) Indirect inventories. TheyifiClude lulfficagts and other items (like spare parts) needed for proper
operation, repair and maintenance dufifig ianufdcturing cycle.
244. INVENTORY MANAGEMENT
— To manage these various kinds of inventggics two alternative control procedures can be used
(i) Order point system
— This has been the traditional approach to inventogf control. In this system, the items are
restocked when the inventory levels become low.

— Lotsize and reorder point calculations are the more spectéicular aspect of inventory management.
Once the calculations are complete, the routing commencgs forghecking deliveries and physical
countpf the amount on hand.

(2) Materials Requirments Planning (MRP)
— MREP is sometimes thought of as an inventory control procedure. It is really more than that.
— MRP is the technique used to plan and control manufacturing inventories.

— MRP is a computational technique that converts the master schedule for end products into a
detailed schedule for the raw material and components used in the end products.
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Thedetailed schedule identifies the quantities of each raw material and component item. Italso te|js
when each item must be ordered and delivered so as to meet the master schedule for the final producys,

It is important that the proper control procedure be applied to each of the four types of inventory 55
explained earlier.

In general, MRP is appropriate control procedure for inventory type (i) and (i1) (Le. raw materals,
purchased components and in-process inventory).

Order point systems are often considered as the appropriate procedure to control invento_ryrypes (i)
and (iv) (i.e. finished goods, maintenance and repairparts, cutting tools and fixtures, plumbing supplies
etc.).

245. INVENTORY CONTROL, ITS OBJECTIVES AND HOW TO ACHIEVE THEM

Inventory control aims at keeping track of inventories. In other words, inventories of requireq
qualityandin desired quantitiesshould be madeavailable todifferent departmentsasand when theyneeg.
This is achieved by,

(@) Purchasing material at an economical price, at proper time and in sufficient quantities so as not
to run short of them at any instant.

(b) Providing a suitable and secure storage location.

(c) Providing enough storage space.

(d) A definite inventory identification system.

(¢) Adequate and responsible store room staff.

(f) Suitable requisition procedure.

(g) Up-to-date and accurate record keeping.

(h) Periodic inventory check up.

(i) Divisi@fifeg inventory under A, B and C items, exercising the control accordingly and removing
obsolete ipvenifoy.

A good.control ayf’he inventories offers the following Advantages

(@) One doegfliohface shortage of materials.

(b) Materials\gf gobd qualiy and procured in time minimises defects in finished goods.

(c) Delays in productiongchedules are avoided.

(d) Production targe are achigvedy

(¢) Accurate delivery dateg’can'be ascertained and the industry builds up reputation and better
relations with customers.

24.6. FUNCTIONS OF INVENTORIES

Inventories

1. Separate different operations from one anothg¢t and make them independent, so that each
operation (starting from raw material to finished progfict) can baperformed economically. For example,
ordering of raw material can be carried out independently of the finished goods distribution and both of
these operations can be made low cost operations say by ordering.raw material and distributing finished
goods in one big lot, than in small batch sizes. Besides econoniy,the then and machinery also can be better
utilized if the operations are separated and carried out in various departments than if coupled and tied
at one place.

2. Maintain smooth and efficient production flow.

3. Purchase in desired quantities and thus nullify the effects pf changes in prices or supply.

4. Keep a process continually operating.
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5. Creatc motivational effect. A person may be tempted to purchase more if inventories are
displayed in bulk.

24.7. ECONOMIC ORDER QUANTITY

Conccpt. A problem which always remains is that how much material may be ordered at a time. An
industry making bolts will definitely like to know the length of steel bars to be purchased at any one time.
Thislengthofsteclbarsiscalled ‘EconomicOrder Quantity”and an economicorder quantity isone which
permits lowest cost per unit and is most advantageous.

Before calculating economic order quantity it is necessary to become familiar with terms like maxi-
mum inventory, minimum inventory, standard order and reorder point, which are known as Quantiry
Standards. Figure 24.1 shows different quantity standards.

Starting {rom an instant when inventory OA is in the stores, it (inventory) consumes gradually in
quantity from A along AD at a uniform rate. [t is preknown that it takes L number of days between
initiating order and receiving the required inventory. Therefore as the quantity reaches point B, purchase
requisition is initiated which takes from B o C, that is time R. From C to D i the inventory procurement
time P. At the point Dwhen only reserve stock is left, the ordered material is supposed to reach and again
the total quantity shoots 10 its maximum value, i.e. the point A'(A=A'").

Maximum Quantity OA is the upper or maximum limit 1o which the inventory can be kept in the
stores at any time.

Minimum Quantity OE is the lower or minimum limit of the inventory which must be kept in the
stores at any time.

The purpose should be to hold enough and not excessive stock of material. Stock holding:

(a) Avoids running out of stock.

(b) Helps creatingd bufler stock which may be utilized if the material falls below the minimum level.

(c) Makes surgthe prede

ed delivery dates.

(d) Provides qui of materials.
() Takes care of priC atiofifand shortage of inventory in the market.
(f) Advises regarding, obsolete a moving items.

ing the variety of items to be handled.
maximum and minimum quantity and it is Known

(g) Helps in standardization agid thus

Standard Order. (A'D) is the differ
as economical purchase inventory size.

Reorder Point (B) indicates that it is hiph time4® inf¥ate a purchase order and if not done so the
inventory may exhaust, and even reserve stock utidfzed before the new material arrives.

From B' to D" it is as lead time (L) and it may be calculalyd on the basis of past experience. It
includes :

(@) time 1o prepare purchase requisition and placin
(b) time taken to deliver purchase order (0 the scller;

(c) time for seller (vendor) to get or prepare inventory; and

(4) time for the inventory to be dispatched from the ventor's end and 1o reach the customer.
Time, (a) above is known as requisition time (R) and (b) +(c) +(d) is the procurement time (P).
The economic lot size for an order or the economic order quantity depends upon two types of costs *
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; l Fig. 24.1. Quantity Standards.

ture connected with

|
( ;
| (a) Inventory procurement Cosls, which consist of expendi
:

, 1. receiving quotations;
" 2. processing purchase requisition;
: 3. following up and expediting purchase order;
4. receiving material and then inspecting it; and
5. processing seller’s (vendor’s) invoice.
Procurement costs decrease as the order quantity increases (see Fig- 24.2)
) ing Bosts, which vary with quantity ordered, base on average inventory and consist of
1 investment;
ility, up-keep of material, record keeping €1C;
eteriottion and obsolescence; and

4, cost of insurance, 1ax, etc.

Carrying costs are #imo &oponional to the order size or lot size or order quantity,
NN - Tota/ Cost

st di
\ -
hene Carrying Cost

e 4 -
\,‘. !

Cost —=
kS
z
/

procurement
cost

Ordler Quanti
Fig. 24.2. Relationship between na quantity

In Fig. 24.2 the procurement costs and inventory carrying costs have been plotted with respect to
ql{aplily in lot. Total cost is calculated by adding procurement cost and carrying cost. Total cost is
minimum at the point A and thus A’ represents the economic order quantity or economic lot size.

Another method of finding E.0.Q. that is by mathematical means, is given below .
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Let  Qis the economic lot size or E.O0.Q.
C is the cost for one item.

I is the cost of car
lescence, taxes et

rying inventory in percentage per period, including insurance, obso-

P is the procurement cost associated with one order.

and Ui total quantity used per period say annually.
Number of purchase orders 10 be furnished

Total procurement cost

Average annual inventroy
Inventory carrying cost

Total cost,

To minimize t ]

Example 24.1 : Given that
(i) Annual usage, U=60 units

Total quantity U

EOQ. )
Number of purchase orders xcostinvolved in one purchase or
procurement

_ i}__ i «(a)
Q

=QnR

Average inventory X cost per item x cost of carrying inven-

tory in percent per period.

Q

= TXCXI (b)
T=(a)+ (b)
UxP Q
T= 0 + ‘z—xCxI
. Q
T=UPQ'+ X Cxd

erentiate 7, w.r.t., Q and put it equal to zero

(ang-w%cw)

1/20tUPIQ*=Cl[2

wii)

(i) procurement cost, P=Rs.15 per order

(dir) cost per piece, C=Rs, 100

(#v) cost of carrying inventory /, a percentage including expenditure on obsolescence, taxes, insur-
ance, deterioration etc. = 10%. Calcula_te EO.Q.

Solution :
Q= [

2x60x 15

¢ =\XOO><(IUIIUO)

", substituting the values
Cl subs B

= 1341
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60
Therefore, number of order per year = 3, = 4.47say 5.

Hence Q or EO.Q = %Q= 12 units (Ans.) (rounded)

The readers may try the following problems.

Problem : 24.1 : The ratcof use of a particular raw material fromstores is 20 units per year. The cost
of placing and receiving an order is Rs. 40. The cost of each unitis Rs 100. The cost of carrying inventory
in percent per year is0.16 and it depends upon the averagestock. Determine the economic order quantity.

If the lead time is 3 months, calculate the reorder point [Ans. 10, 5 units]
Problem : 24.2 : Find Economic Order Quantity from the following data :
Average annual demand = 30,000 units
Inventory carrying cost = 12% of the unit value per year
Cost of placing on ordcr =Rs. 70
Cost of unit =Rs2

[Ans. 4183,4286 (rounded figure)]
Problem : 24.3 : A factory uses two pieces per day of a rod 6 mm in diameter and 150 mm long in
one of their manufacturing processes. The rod costs Rs. 3 each and the total expenses involved in
purchasing and receiving them are Rs. 50 per order. The an nual inventory carrying cost per item is Re.
1. The procurement period is 3 days and minimum stock kept is 8 pieces. Find out,
(/) Standard ordering quantity,
(ii) Reorder point, and
(1if) maximum stock,
[Ans. (i) 245,200 (rounded), (1) 14, and (i) 208]

248 RY MODELS
Concept
— Invento etermine when and how much inventory Lo carry.
— Inventory s hand!¢hiefly two decisions.
(1) Howmuchtoo
(2) When to ordef'this quafitity\o minimize total costs.
— Lowest-cost decision i tory management pertain to either buying products from

ouside or producing th mpany
—  Simple inventory models assime nogdelivery delay and that demand is known.
—  Probabilistic models handle situdtions of risk gnd uncertainty.
Types of inventory models

(1) Simple EOQ model,
(2) EOQ model with stockouts allowed,
(3) Inventory models under risk.

(1) Simple EOQ modecl

—  Thesimple EOQ model can be used if the demand is known with certainty.

— The demand and lead time arc known.

— Theitem will be purchased from outside (the firm) and that demand will continue well into the
future.

— Itis also assumed that not only the demand is known with certainty, but that is the same from
day to day and that stockouts, arc not allowed, Under these assumptions, Fig 24.3 depicts the
inventory position through time.
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: ) N immegiately after receipt of an order, Lthe quantity
instock Qg ccriccacizj Slec::::y "I]'“lda l_cacl' time’s sy PPly is reached. If lead time (L) is 3 days and
dema_nd_ lslm(apslore al:l ordgr"a C:l lime s_su_pply is 20 pieces or units. Therefore when 20 units
remain in 4 ’ Crisp aced. This is called the re-order pointr. Exactly 5 days after the
order is placed, the stock is replenished g

nd the cycle repeats itself.
d e
Q
b
i
: '
: =
Ml ik Sk
Time —,

Fig. 24.3. Time pattern for inventory level for simple EOQ model.

_ for further details refer article 24,7,

EOQ Model with stockout allowed

_ Stockout means runnning out of stock,

_ [nsimple EOQ model, the stock was always available.

_ The out of stock position will lead to a back order, This situatio

n will : nis frequently found in mailing-
order houses where an item is temporarily out-of-stock and the customer is willing to wait until

it is replenished. The firm dogs suffer some cost in this situation, since, at the very least, some
expediting and extra communication (perhaps in the form of telephone calls or postcards) with

the customer, must take place. Inaddition to theexplicit costs, repeated backorders will certainly
lead to an €rosio, dwill.

Insome situgtionsybackbrders may be economically justified. For instance, with very high-value
i 0 invetory is carried and a backorder state always exists.

more severe. In this Case, the places an order, receives an out-of-stock response, and
~ ny must take into account the likelihood that the

service levels are frequently specified.
s should not occur more than 2% of the time.

- Fig24.4 shows time pattern of inventory levels when stockoutgare incurred.

NG

M
‘l_L_ 2% Iy J

et N[

W, —
Time —»
Fig. 244. EOQ Model with stokouts allowed.



INDUSTRIAL ENGINEERING AND MANAGEMENT

Inthiscase — _ ——
B
D /wp\/cna a2

= / Ci B CI+B

where Q is Economic order quantity
U is Annual use
P is Procurement cost per order

C'is cost per piece
I'is cost of carrying inventory, a percentage—including

insurance, obsolescence, Laxes elc.

B is cost incurred for every backorder
M is maximum inventory.

Example 24.2

Find Q and M from the following data :

U= 10,000 units, P= Rs. 100 per order, C = Rs. 10 per unit
B=Rs 15 per each backorder incurred, 1 = 20%

Solution

_ 2UP CI+B
Q= Cr \ B

20 °
_ ) 2><10,000:01[D 1_01(_199——:15— = 1000x 1.064=1064 (Ans)
10x (Tﬁo_) B

1064 x 15 = 938.82 (Ans)

x{ﬂ. +15
100
(3) Inventory model under
In the simple EOQ mo wibassumed that demand and lead time were both known with

, whenever inventory levels reached a lead time’s worth of

certainty. Under this €0ndi
e stock was finally depleted, a replenishment order

demand, an order was p . Then
would arrive.
We did find, however, that if bacforders had a
time demand may be appropriate. This strategy
ders. We can, therefore, conclude that the pu
but to keep them within desired limits.
In the case of fluctuating demand, it may be quitefogical t¢set reorder levels above the average
lead time demand; for if we reorder when therclis ofily enough in stock to meet the average
demand during lead time, an out-of stock positiomayili occur whenever demand exceeds this
average value. To protect from undesirably large stockout situations, safefy stocks (reserves) are
maintaiped.

They will provide the cushion needed whenever demand exceeds this average.

Safetystocks (OS)can bedefined as the difference between the reorder leveland the average lead
time demand (Fig, 24.5) Therefore as the reorder point is raised, the safety stock increases and
the likelihood of a stockout during any cycle decreases.

Fig. 24.5 shows the inventory pattern through time for a particular item which exhibits
fluctuating demand.

ite cost, a reorder level below the average lead
1d result in some desired number of backor-
reorder levels is not to prevent stockouts,
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Inventory
-

w

lime
Fig 245. Inventory levels under conditio

‘ ns of fluctuating demand.
— Anoraer is placed whenever stock levels fall to . On the average, stock will be depleted 1o 's’

would have been lower.
Table 24.1
Lead time plu) Probability that demand
demand, u will exceed u
43 0.00 1.00
0.02 0.98
4 0.03 0.95
46 0.04 091
0.09 0.74
50 0.10 0.54
52 033
>4 0.16
56 0.04
58 0.00
— Table 24.1, was compiled from data collgfied over sevegal periods

Whenp(u) = 0.02, it implies that for 2% of these periods

was 45 and so on.
The last column in Table 24.1 illustrates the probability thet de will exceed any of these
levels, u. For example, the probability that demand will e unis is 0 04, The last column

will be very useful for setting safety stocks when a service chiteri is given,

= In many cases, it might be quite difficult to determine the actual cost of a stodkout. An indirect
Wway Lo agsess this is to specify a service level, For example, the manager of the product line whose
lead time was recorded in Table 24,1 might feel that the likelihood of a stockout should not
cxceed 4% during any one cycle. Therefore, the reorder point should be set at r=56. We wouid,
therefore, expect an out-of-stock situation 1o occur in only one out of 2$ ordering periods.
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+249. ABC ANALYSIS

249.1. Necessity

As the size of the industry increases, the number of items to be purc
ofalsoincreases. Purchaseand controlofallitemsatatime and in pulk muc
of their usage value, price or procurement problems, blocks and involves
and is therfore uneconomical.

ABC analysis helps segregating the items from one anoth_e :
and controlling it to what extent is in the interest of the organisation.

249.2. Procedural Steps
1. Identify all the items used in an industry.

2. List all the items as per their value. )

3. Countithe number of high valued, medium valued and low.valued llf:ms- s

4. Find the percentage of high, medium and low valuf:d items. HtghI ::d ms D Ara 158
contribute for 70% or so of the total inventory cost and medium and low va y v
respectively.

5. A graph can be plotted between percent of items (0n X-
(on Y-axis). Figure 24.6 shows such a graph.

Tt can be seen that 70% of the total inventory cost is agains
20% against 20% of the items (B-items) and 10%against a bigbu

Thus ABC analysis furnishes the following information :

1. A-ite high valued but are limited or few in number. They need careful and close inventory

control. Minirfum 3ad maximum limits, and reorder point is set for A .ilems_. Su.ncr:l items sllzlould be
and purchased well in time. A detailed record of their receipt and ISSUes s ould be

d storage facilities should be provided for them.

hased and then 10 be taken care
h before their use, irrespective
lot of money and man hours,

r and tells how much valued the item is

axis) and per cent of total inventory cost

1 10% of the total items (called A-items),
1k, i.e. 70% of the items (called C-items).

”’-"
8
g
3
&
¢ |
N e n w7y

Percent of items

Fig. 24.6. ABC analysis.

Such items being costly are purchased in small quantities oftenly and just before their use. This of-
course increases the procurement costs and involves a little risk of non-availability. However, the locked
up inventory cost decreases and the problems of storage and care taking are minimized.

A-items generally account for 70-80% of the total inventory cost and they constitute about 10% of
the total items.
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2. B-items are medium valued and their number lies in between A and C-items. Such items need

moderate control. They are more important than C-jtems, They are purchased on the basis of past
requiements, a record of receipts and issucs is kept and a procurement order s placed as soon as the
quantity touches reorder point. These items being comparatively less costly, a safety stock of up to 3
months may be kept, whereas it needs a stock of fortnight or s0 in case of 4 items. B-items also require
careful storage and handling,

In brief, B-items need €very care but not so intensive as

S required for A-items.
B-lterr_ls generally account for 20 t0 159 ofthe total “aventory cost and constitute about 151020 %
of the total items.

3. C-items are low valued, but maximum numbered items,
These items do not need any control, rather controllin

importantitems l_il::e c!ips, all pins, washers, rubber bands, etc. Theyare generally procured just befor they
finish. No expediting is necessary, no records are normally kept and a safety stock of 3 months or even
more can be purchased at an instant. Future r

_ ; ! equirements of such items are never calculated and a two
bin system is sufficient to hint procurement,

C-items generally account for 10 to 59
of the total items.

24.10. MATERIAL REQUIREMENTS PLANNING (MRP)
[ntroduction

- As explained earlier, MRP is a computational technique that converts the master schedule for
end products into adetailed schedule for raw material and components used in the end products.
The detailed schedule identifies the quantities of each raw material and component items. It also
tells when eachitem must be ordered and deliveredso as tomeet the master schedule for the final

g them is uneconomical. These are the least

of the total inventory cost and they constitute about 75%

i$ 10 ensure that materials and components are available in the right

gl time so that finished products can be completed according to the
ale.

ing and purchasing of materials.

ard. What complicates the application of the
rocessed.

assembly
schedule

Demand Aggregate ﬁ
esfimation production Master production Material requirements Short-range
tone scheduling ! ——
planning planning scheduling
Rough-cut Detailed-capacity i
capacity requirements c‘“’"‘l\’
planning planning coniro

Fig 24.7. Production Planning and Scheduling Process



