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“ne of the mawn chjertives of mrintenarce s t¢ 1nerease the avarlability

of produ tion equipment ~pnd te minimize dewntime ‘o the r~actical limt pessitle.

Maintenance costs money. OSuch costs, however, must bue Justified by nn
increasce of equipment produ~tivity weeempanied by o lowering of preduction cost

e

and an 1ncrease in profits.

Nc one hopes to attain A 100 per cent cr near 160 per oot availability of
equipment, 1.e. z2ero downtime. It is often too xpensive o ~ttain. There 1s
usually arn optim ' level of cquipment availability which 18 the mest cconomical.
Below such level, maintenance 18 not given enouph care and downtime 1s CXCeSS1Ve.

In such case, aliocating more regources to maintenance in men and emipment will

result in n better overall performance of the ¢nterprisc.  Cost of aroduction

will decreasc and profits will increasec. Howcver, 1f the resources allocated to

maintenance are increased beyond » certain level, which 1s called here the optimum

level, the further 1ncreasc 1n the cost of malitenan.c 1s not compenscted by an

/
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equivaloent decrease in the overall prefit of the cntorprise.
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Entcrprise should thus aim at working at this optimum level of maintenance
activity which would result in the optimum possible benofit to the enterprise.

Such optimum level 18 affected t. many considerations,

a) Safeguarding of equipment to attain maximum possible lifetime;
L) Safety of operation;

c) Cost of downtime of equipment.

This lest item 18 the main theme of this paper.




Fectors affecting cost of downtime: Cost of downtime to the factory is affected

by the following:

1) Profit lost due to lack of production;

2) Direct labour paid, but not producing;

3) Spoilage of products in process, either before, during
or after downtime;

4) Cost of bringing back equipment to working condition
after repair;

5) Interest on idle investment;

€) Loss of customers and market good will due to unfulfilment

of sales agreements.

1) Profit lost due *to lack of production: This is probably the item that

has the most offcct on downtime cost. However, potential profit is lost

only when there is potential sale. If market demend is less than production
capacity, then any extra downtime which brings production output down to

market demand level does not recally entail a loss of salc or loss of profit.

The cost of downtime thus depends on the ratio betweecn market demand
for products and production capacity. If market demand is equal or higher
than production capacity, then any production loss results in sales and

profit loss. However, the magnitude of this loss depends on:

a) Is the factory working one, two or three shifts? There
is no chance, in the case of three shifts, to make up
for the production loss when downtime takes place. 1In
the case of onc or two shifts, therc may be ¢ chance to
makc up for some lost production. In this case the loss
will be due to the increased production cost resulting
from overtime, etc.

b) 1Is it the policy of the company to keep a certain amount
of products in stores, if products are storeable? If so,
market demand can be met from stored products and effect
of loss of production due to downtime will not be as big

as in the case when products are not uaually stored.
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2) Direg . wo0uUr paia, but not producing: In this connection consideration

mset be g{ven to whether such labour could b, employed productively somcwhere

else during the shut down of the equipment.

3) Spoilage of products in process, either before, during or after downtime:

In certain types of process industries, this can be a very expensive item.
The cost of downtime in this cace is not only the 1088 of profit from poten-
tial demand which is not satisfied, but also the cost of all raw materials
which were spoiled during the breakdown and stppage of equipment.

4) Cost of bringing back equipment to working condition after repair: In

certain industries this can also be an expensive itom. An example is the

heating of a cement kiln after repair, to bring it up to a working temperature.

5) Interest on jdle investment: Interest on jdle investment can either be

calculated according to prevailing bank raote which may be about 6 to 8 per
oent or at the rate at which the enterprise is obtaining return on its invest-
ment which may be about 15 to 20 per cent. The majority of opinions support
tha second alternmative gince this is the rate the enterprise expects from

the risk-taking of establishing an industrial concern. Another point to

bve considered is that since & 100 per cent availability of equipment is not
expected, “he normal downtime figure, usually eotimated between 10 to 15 per
cent should be deducted from the total idle time.

6) Loss of oustomers and market good will due to unfulfiloent of sales

_a_mements: The long-term loss incurred due to inability to deliver in time,
such as loss of customers, loss of market good will and financial sanctions

are perhaps the most damaging effects of downtime.

In estimating the optimum 1lovel of maintenance and the degree of allooca~-
ting company resources 1o maintenance facilities, all the above points should
be taken into consideration. These would help management in determining the
degree of sophistication of their maintenance programme and how much should
be spent on maintenance taking into consideration the overall economy of the

enteiprise.




Conclusions:

Part of an enterprise's resources, n personiel and equipment, is allocated
to maintenance to maximize overall enterprise performance and profit. Since the
degree of allocating such resources to maintenance depends on the balance between

cost of maintenance and cost incurred by the enterprise due to downtime, an accu-

rate and factual evaluation ot cost nf downtime is necessary.
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