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Production run model (economic order quantity when stock replenishment is non-instantaneous) 

This model is applicable when inventory continuously builds up over a period of time after placing an order or 

when the units are manufactured and used (or sold) at a constant rate. This model is also based on the 

assumptions in previous model except that of instantaneous replenishment (supply). This is because of the fact 

that in many situations, the amount ordered is not delivered all at once, but available at a finite rate (i.e. given 

supply rate) per unit of time, i.e. order is either produced internally or will be supplied at some uniform rate, p. 

This Situation can arise in case of an order being filled by a machine having finite production rate. Graphically 

it can be illustrated below: 

 

 

 

 

 

 

 

 

 

Assumptions 

1. Annual demand rate (A) is constant and known. 

2. The production rate (p) per unit time is greater than demand rate (d). 

3. Lead time (LT) is constant and known with certainty and independent of demand. 

4. Cost per unit (P) is constant. 

5. Unit costs of carrying inventory (C) and ordering (O) are known and constant. 

6. Supply is continuous and constant until Q units are supplied to stock, then it stops. 

7. Production begins immediately after production set-up. 

Inventory under this situation, builds at the rate of (p - d) units and inventory is maximum at the end of 

production period tp. 

Maximum inventory at the end of production run = (p - d) × tp  

Here EOQ= 
   

 
  

 

   
   

Annual inventory carrying cost = Average inventory × Inventory carrying cost  = 
Q
2   
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                       Annual set-up cost = Number of set-up × Set-up cost per set-up     =
 

 
 O 

                 Total annual cost (TC) =  
 

 O + Q
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  Example 4     The annual demand of a product is 100,000 units. The rate of production is 200,000 units per 

year. The set up cost per production run is Rs 500 and the variable production cost of each item is Rs 10. The 

annual holding cost per unit is 2% of its value. 

Find the optimum production lot size and the length of the production run. 

Solution 

Given, 

 A = 100,000       P = 200,000         C = 2% of 10=0.2     and     O = 500 
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Optimum production lot size is given by 

 Q(EOQ) =  
   

 
  

 

   
  = 

2 × 10‚000 × 500
0.2  





200‚000

200‚000 – 100‚000    = 10,000 units 

 Length of the production runs (PN) = 
Q
P = 

10‚000
200‚000 = 0.05 year 

 

Questions for practice 

1. ePaint Store has its own manufacturing facility in which it produces Ironcoat paint. The ordering 

cost, O, is the cost of setting up the production process to make paint and  O =$150. Carrying cost is 

C=$0.75 per gallon and Annual demand, D =10,000 gallons per year. The manufacturing facility 

operates the same days the store is open (i.e., 311 days) and produces 150 gallons of paint per day. 

Determine the optimal order size, total inventory cost, the length of time to receive an order, the 

number of orders per year, and the maximum inventory level.(EOQ=2256.8, $1329, 15.05 days, 4.43 

runs, 1772 gallons) 

2. An item is produced at the rate of 50 items per day.  The demand occurs at the rate of 25 units per 

day.  If the set up cost is Rs. 100/- per run and holding cost is Rs.0.01 per unit of item per day, find 

the economic lot size for one run, assuming that the shortages are not permitted. (Ans: Q=1000) 

3. A company has a demand of 12,000 units per year for an item and it can produce 2000 items per 

month.  The cost of one setup is Rs. 400/- and the holding cost per unit per month is Rs. 0.15.  Find 

the optimum lot size and the total cost per year, assuming the cost of one unit as Rs.4/-. Also find 

the maximum inventory, manufacturing time.  (Ans: EOQ=3264,TC=Rs 50940 Max inv=1,632 units, 

50 days) 

4. A contractor has to supply 10,000 bearings per day to an automobile manufacturer.  He finds that, 

when he starts a production run, he can produce 25,000 bearings per day. The cost of holding a 

bearing in stock for one year is 20 paise, and setup cost of a production run is Rs. 180/-. How 

frequently should production run be made?    (Ans: EOQ:1,05,000 bearings and N=0.3 day) 

5. In a paints manufacturing unit, each type of paint is to be ground to a specified degree of fineness. 

The manufacturer uses the same ball mill for a variety of paints an after completion of each batch, 

the mill has to be cleaned and the ball charge properly made up. The change over from one type of 

paint to another is estimated to cost Rs. 80/- per batch. The annual sales of a particular grade of 

paint are 30,000 liters and the inventory carrying cost is Re.1/- per liter. Given that the rate of 

production is 3 times the sales rate, determine the economic batch size. (Ans: Batch size=2683.28 

liters N= 11.18 batches) 

6. Amit manufactures 50,000 bottles of tomato ketch - up in a year.  The factory cost per bottle is 

Rs.5/-, the setup cost per production run is estimated to be Rs.90/-, and the carrying cost on 

finished goods inventory amounts to 20% of the cost per annum. The production rate is 600 bottles 

per day, and sales amount to 150 bottles per day. What is the optimal production size and number 

of production runs? (Ans: EOQ=190 bottles N=0.9) 

 


