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Abstract

There are many cases of production processes which intermittently produce several different kinds
of products for stock through one set of physical facility. In this case, an important question is what
size of production run should be produced once we do set-up for a product in order to minimize the
total cost, that is, the sum of the set-up, carrying, and stock-out costs. This problem is used to be
called scheduling of multiple products through a single facility in the production management field.

Despite the very common occurrence of this type of production process, no one has vet devised a
method for determining the optimal production schedule.

The purpose of this study is to develop quantitative analytical models which can be used practically
and give us rational production schedules. The study is to show improved models with application
to a can-manufacturing plant.

In this thesis the economic production quantity (EPQ)model was used as a basic model to develop
quantitative analytical models for this scheduling problem and two cases, one with stock-out cost,
the other without stock-out cost, were taken into consideration.

The first analytical model was developed for the scheduling of m products production through a
single facility. In this model we calculate No, the optimal number of production runs per year,
minimizing the total annual cost above all. Next we calculate No;, the optimal number of production
runs per year, for each product as if it were an independent product without the facility-sharing
constraint. Then, for products in which No; is significantly different from No, some manipulation
of the schedule can be made by trial and error in order to try to fit the product into the basic (No
schedule either more or less frequently as dictated by) No;. But this trial and error schedule is thought
of inefficient.

The second analytical model was developed by reinterpretation of the calculating process of the
economic production quantity model.

In this model we obtained two relationships, one of which is the relationship between optimal

number of set-ups for the ith item and optimal total number of set-ups, the other is the relationship

* A G HEBEE (AR
LM T
ok AT K

— 151 —



—~—ammn ] mgg*imj M . R LR L R R

between optimal average inventory investment for the ith item and optimal total average inventory
investment. From these relationships we can determine how much average inventory investment per
year would be required if a rational policy based on mNo set-ups per year for m products were
followed and, alternatively, how many set-ups per year would be required if a rational policy were
followed which required an established total average inventory investment. We also learned the
relationship between the number of set-ups and the average inventory investment takes the form of
a hyperbola.

But, there is no reason to say that the first analytical model is superior to the second analytical
model. It can be said that the first model is useful for a basic production schedule. On the other
hand, the second model is efficient to get an improved production schedule, in a sense of reducing
the total cost.

Another merit of the second model is that, unlike the first model where we have to know all the
inventory costs for each product, we can obtain an improved production schedule with unknown
inventory costs. The application of these quantitative analytical models to PoHang can-manufacturing

plant shows this point.
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