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9.5: Inventory Models for Certain Demand- Economic Production Quantity (EPQ)
The second model that we have for certain or known demand scenarios is called Economic Production Quantity. In this model, we
do not order from an outside supplier. Instead, we have our own production. As a result, we have a production setup cost since we
will need to setup the machines or the production area before the start of the production in each cycle. In addition, having a
production makes receiving of the items in our stock more gradual. This is as opposed to the sudden receiving of Q units in the
EOQ model. Thus, there is a slight change to the formulations compared to the EOQ model. The following graph shows how the
inventory level changes through time in the EPQ model:

The red line is showing the inventory level. During the uptime or run time (T1) we are running the production with a rate of p per
day while the demand is happening with a rate of d per day. As a result, the inventory level increases with a rate of p – d. We
continue the production until our inventory is piled up to a certain maximum level. Then, we stop the production, and only use the
piled-up inventory to satisfy the customer demand. This period is called downtime (T2). The basic assumption here is that the
production rate is larger than the demand rate. Otherwise, we will always have a shortage.

In terms of calculations, if we use the following notation and replace the H (i.e., the holding cost per unit of item per year) by it, we
can use the same formulations from the EOQ model for the optimal lot size (run size) and the total cost. Here are the calculations:
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Note that “D” is defined as the demand per year, while “d” is the demand per day. In addition, Q* is a specific value for Q, which is
associated with the optimal quantity. If we need to find the optimal total cost, we will need to use the value of Q* as the Q in the
formula for TC(Q). Let’s have a look at an example.

An automotive manufacturer uses 48,000 M1 gearboxes per year for its X1 SUV series. The firm makes its own M1 gearboxes,
which it can produce at a rate of 800 per day. Carrying cost is $1 per gearbox per year. Setup cost for a production run of M1
gearboxes is $45. The firm operates 240 days per year. Determine:

a. the optimal run size,

b. the minimum total annual cost for carrying and setup,

c. cycle time for the optimal run size,

d. the production run time (uptime), and

e. maximum inventory.

Solution

 Example 9.5.1
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