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Stock control is a critical aspect of successful management. A study has been carried out for stock control in
area office consisting of underground and opencast coal mines with objectives of good service, efficient productic
at minimum inventory level. The existing system was studied and a modified system has been suggested for s
management at the sample coal mine. In the modified system, all the items have been classified according to
three classifications ABC, VED and FSN. Data of the last four years on lead-time, item rate, demand, ordering cos
inventory carrying cost and the present stock status of the items have been collected and processed. Depending
the item classification and forecasted demand, stock control parameters have been evaluated by appropriate stc
control policy. A software package has been developed based on the studies. This software package incorporsa
all the stock control policy as stated above. The decision support system thus developed for inventory control
expected to assist colliery managers in decision making regarding inventory control. The software provides a us
interactive interface and every form has the help option to assist the user. This software was found to reduce t
inventory cost to about twenty five percent.
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INTRODUCTION Usage value is the product of annual demand and its unit cost.
Tgis is one of the most valuable tools for handling the diversity

Managing stock is a difficult task. Excessive stocks may place a'> o o .
heavy burden on the cash resources of a business while insiffidisaggregates of stocks. It helps in identifying those items that

cient stocks may lead to loss of production, delays for custom@€ t© be given a higher priority in allocating management time
etc. Stock tie up with most valuable assietsnoney. The money and financial resources.
saved by minimising excess stocks is an alternative to borrowitndlD Classification

It frees money for rechanneling to meet other capital, operatigg:p stands for vital, essential and desirable, respectively. This

or expansion needs of acompany. Inventories are items and he[9 € of classification is most applicable to spare parts. The pecu-

proper stock controllable management can ensure an opportufjityis, ahout spare parts is that it does not follow a predictable
to improve business performance.

demand pattern, for example, as in the case of raw materials. This
STOCK CLASSIFICATION type of classification can be done in consultation with the user

The concept of classification of stock items is based on the féi&par_tment_ be_cau_se they know their items better. For this stud_y a
that in actual inventories, a small number of goods often aCCOlﬂlﬁestlonnawe is circulated to all the departments and according

for most of the demand and small number of the purchased ite éheir feedback the items are classified as vital, essential and
absorb most of the inventory budget. Some of the practica sirable categories. The criticality has been defined on the basis

L of the following :
classificatiory 2 schemes are g

ABC Classification
. . If th -availability of an it huts th letel d
A thumb rule known as ‘20-80 rule’ is applied here. It states th{ﬂ © non-avarablity of an item Snilts I process completely an

I ber of t ¢ ds less than 20% s f ere is no standby unit as spare then the item is defined as vital
asmall number oTtypes ol goods less than o accounts for (!i if the same item has standby unit then it comes into essential
of the stock value greater than 80%. These percentages may \63%9 ory
according to stock specifics. ABC classification is the most '

shut down the process then it goes again to essential category but

if the item is not able to change the output then it is a desirable
‘B’ items of secondary importance are with medium usage valtigem. Non-availability of such items do not affect the process.

Non-functionality

‘A’ items of prime importance are with high usage value.

‘C’ items of least importance are with low usage value. Fall in Efficiency

Prof S K Mukhopadhyay, Prof K Pathak and K Guddu are with the | the non-availability of an item is able to completely shutdown
Department of Mining Engineering, Indian Institute of Technology, the efficiency of the process then the item is vital and if it reduces

Kharagpur 721 302, West Bengal. the output in terms of efficiency then the item will come under
This paper was received on December 19, 2002. Written discussion on the pg@sential category. If the non-availability of the item does not
will be received till October 31, 2003. change the efficiency then the item is desirable.
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ESN Classification ~_ mpmmm——o————————— = ——

This classification takes into account the p_attern of issues fr?/\r/?gere, E(L) is average lead-timeE (D), expected demand:
stores. The three letters stand for fast moving, slow moving an ’ o )
r(D), variance of the demand per unit time; and(irvari-

non-moving. This classification is very handy when it is desirab¥é& )
to control obsolescence. The average number demanded duri@§ &€ of lead-time.

specified period is normally taken to classify an item into F, S agtbNTROL POLICY FOR A AND B CLASS FAST
N category. MOVING ITEMS

The decision rule for identifying fast moving and slow movin@he demands during lead-time for the items are generally. high
items is as follows. If the demand during replenishment lead-tirf@r this category of item prime focus points to reduction of
is greater than or equal to ten units, then the item is treated as fagntory. A continuous review policy is required for con-
moving. If the demand during lead-time is less than ten units, theeolling these classes of items.
the item is considered as slow moving and for zero lead-time igs

. ) afety Stock
considered as non-moving.

_ . . SS= kopg
Thus, mean of total demand in a replenishment leadE{®)eis
calculated as, where 04 is the standard deviation demand during lead-time and
same can be found out from the equation in safety stock calcula-
EX) = E(L) x E(D) tion.

whereE(L) is mean of the length of lead-time; & (@), mean of Reorder Level
the demand, in unit time period. s= E() + SS

STOCK CONTROL SYSTEM where,E (X) =E (D) xE(L), is the mean of the demand during

Effective stock control system is required for minimizing the cod¢ad-time E (L), average lead-time; af(D), expected demand.

of inventory. Before going to the stock control policy of the itemsyger Quantity

it is necessary to know the types of stocks. o ) o
The order quantity is found on the basis of variability of the

Stock Control demand. If the demand per unit time has, small variation, the order

o ] quantity is found out by simple EOQ formula but if there is
To minimize the cost of stock there are different stock contrgl\sigerable variation in demand then it is better to go for

policies according to their classification depending on diﬁere'@l&/namic lot sizing (Silver Meal Heuristics).

stock control systems.
CONTROL POLICY FOR A AND B CLASS SLOW
(i) Continuous review, fixed reorder point and order quantityjOVING ITEMS

(5 Q) system. These categories of items require continuous review and accu-
(i) Continuous review, fixed reorder point and order upto levéate forecasting. These items having less demand but high usage
(s, S) system. value are costly items.
(iii) _ i . Reorder Level
Continuous review, one for on8< 1, S) replenishment

system. (Hia)” €xp(= Hig)
n! -

p
(iv) Periodic review, fixed ordering interval and order upto leveln =4

R, S) system. . :
(RS)sy wherepyq is expected or forecasted demand over replenishment

General Safety Stock Calculation lead-time; angb, service level which depends upon the criticality
of the spares.
For Vital itemp = 0.99
where o4 is standard deviation of the demand during lead-time; Essential iterp = 0.86
andk, safety factor.

Safety stock$S) =k oy

Desirable iterp = 0.70
For items whose inventory positions are monitored continu-Sis the maximum level.

4
ously When the transaction is in discrete units Gay 1.
orq = VE(L) var(D) + E (D) var (L) Reorder Level
For the items whose inventory position is monitored peri—S =s-1
odically (e, once in everR periods). Order quantity = maximum levelinventory position.
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If the transaction size is not equal to unity then the order quantityy, = S, + (S'; - S")
can be found out by Silver Meal Heuristics or EOQ.
= 2SS’y - S'
— 2 (Sr - SH)
CONTROL POLICY FOR BOTH C CLASS FAST AND by = N- 1t t
SLOW MOVING ITEMS
Fiem=2a + bxm

These categories of items require periodic review system for ! _ _
inventory control. Calculation of different control points ar&vhere,mis the number of periods ahead to be foreagsthe
given below level andb, the slopeS';, single moving averag&', double

———————————————————— moving average; anf, the forecasted demand for pertod

Safety stock = reorder level pyq

Single Exponential Smoothing Method

The techniques of forecasting with single exponential smoothing
SS= kO(r+1)td can be represented as follows :

Safety Stock

where, Oy is the standard deviation of demand during F+, = 0 X% + (1 - @) Fy
Maximum level =E (D) x E (R+L) +SS Fiop=Fi+a( - F)orF,, = F + ag
where,E (D) is the average yearly demarti(L), average lead- where,X; is the actual demand in peria, the forecasted error

time in years; an#, the factor of safety. for periodt; o, the smoothing constant.

Order quantity = maximum levelinventory position Double Exponential Smoothing Method
Order should be placed yearly. The single exponential smoothing procedure based on a model
FORECASTING METHODS without trend is inappropriate when the underlying demand pat-

L _ ern involves a significant trend. In such cases double exponential
Frequently there is a time lag between awareness of an impen Pr%othing method works better

event or need and occurrence of that event. This lead-time is the

main reason for planning and forecasting. Different forecastingS't = o X + (1 — a) S"{_;
methods are given belSw. S" = aS, + (1-a)S"_,
Single Moving Average Method ' ' "
.g- g g. _ ) S0 =S+ (S-S
This time series technique of moving averages consists of taking

a set of observed values, finding the average of those values, then ~ 28'y = S
using that average as the forecast for the next period. The tech- a
niques of forecasting with moving averages can be represented Bs = (1-a) (St - S")
follows.
F =a + bm
E oKX X e Koy trm .a‘ P _
t+1 = N where,m is the number of periods ahead to be foreegsthe
t level andb, the slopeS't, single exponential smoothing;’; ,
1 ; -
Fie1 = N Z X dOL-Ib|e exponential smoothing; alRd the forecasted demand for
i=t-N+1 periodt.

where X;, demand in periodandt=1, 2, ...... N; F;, forecast for DECISION SUPPORT SYSTEM

the periodt; N, number of periods for which moving average i$ecision support systems (DSS) deals with the design and the use
computedt, the most recent value and 1 is the next period, for of cognitively compatible computerized systems for assisting
which the forecast is desired. the managers in taking more effective decisions concerning

. semi-structured and unstructured tasks.
Double Moving Average Method i
. . . DSS essentially consists of three components or modulHse
For data with trend, the method of linear moving averages h y P y

been developed. The basis of this method is to calculate a second

moving average. (i) Database management module,
i) Knowledge or model management module; and
g 2 At Kot K e Koy () _ ge ort g
t = N (iif) Dialog or user interface module.

A very promising aspect of a DSS is its ability to integrate data
access and decision models. It does so by imbedding the decision
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