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Lot-Sizing in MRP Systems 

Problem Description
Material requirement planning (MRP) systems are widely used by companies to manage resources in a manufacturing environment. The output of an MRP system is a production plan that specifies the amount of each final product and subassemblies produced, the exact timing of the production lot sizes, and the final schedule of completion. The following are inputs for an MRP system: the bill of materials (BOM), master production schedule (MPS), and inventory records. In order to create MRP plans, different lot-sizing rules can be used. 

In a previous case study we built a decision support system that creates MRP plans for manufacturing companies. The focus of this project is a bit different and narrower. In this case study, we will concentrate on building a support system that uses different lot-sizing techniques to plan order releases and deliveries given the net requirements for the product. 

Below we present a sample example and describe different lot-sizing techniques used in MRP systems. To learn more about these techniques and MRP systems, we refer the students to Nahmias (2000). 

Lot-sizing Techniques 

We first present a simple example that illustrates how to use the EOQ (Economic Order Quantity) lot-sizing rule to plan order releases and deliveries given net requirements for the final product (Table 1). Next we will discuss some of the most popular lot-sizing rules used.

The Harmon Music Company produces a variety of wind instruments (Nahmias, 2000). One of the instruments produced is the model 185C trumpet. Valve casing subassembly is one of components used to produce the trumpet. It takes seven weeks to produce one trumpet. Production lead-time is four weeks. In Table 1, gross requirements present the demand for valve casing subassembly from weeks 8 to 17. Net requirements are calculated by subtracting from the gross requirements the on-hand inventory and scheduled receipts. Because of the lead-time, the net requirements are shifted four weeks in advance. The product is produced in lots of 139 units (EOQ = 139). The EOQ amount is calculated using the formula
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, where D is the annual demand, S is the set-up cost and h is the unit inventory holding cost. 

Setting the lot-size equal to EOQ is not the only method used by companies to manage their production schedule. For example, the periodic order quantity (POQ) method sets the size of each production lot equal to the requirements for a fixed number of periods; and the lot-for-lot (L4L) rule sets the lot size in such a way that no inventory is carried from one period to the other. 

Silver-Meal is a heuristic used to determine lot sizes in MRP systems. Let C(T) be the average holding and set-up cost per period if the current order spans T periods. Let (r1,…,rn) be the requirements over the n-period horizon. Note the following: C(1) = S; C(2) = (S + hr2)/2; in general C(j) = (S + hr2 + 2hr3 + … + (j-1) hrj)/2. When C(j) > C(j-1), we stop, set y1 = r1 + r2 + … + rj-1, and begin the process starting at period j.

Least Unit Cost is a heuristic similar to the Silver-Meal method, except that instead of dividing the cost over j periods by the number of periods, j, we divide it by the total number of units demanded through period j, r1 + r2 + … + rj.  

Finally, the part period balancing method sets the order horizon equal to the number of periods that most closely matches the total holding cost with the setup cost over that period.

Table 1: MRP Plan for the Valve Casing Subassembly of the Model 185C Trumpet.


User Spreadsheets

Build a spreadsheet that presents for each final product the gross requirements, scheduled receipts, and on-hand inventory.

User Interface

1. Build a welcome form.

2. Build a form that includes the following controls:

a. Insert a frame titled “Problem Data.” The frame includes a combo box, a text box, and two option buttons. The combo box allows the user to select a product. The text box allows the user to type in the length of the lead-time period. The option buttons allow the user to select whether to type in the data for the problem or read it from a file.

i. In the case that the user chose to read the data from a file, a text box appears where the user types in the location and name of the file. 

ii. In the case that the user chose to type in the data, a form opens that consists of the followings controls: a text box that allows the user to type in the length (n) of the planning horizon. Upon submission of this information, a table similar to Table 1 with n columns and nine rows appears. The user types in the table the data about gross requirements, scheduled receipts, and on hand inventory; a command button that, when clicked –on, calculates and displays the net requirements and the time-phased net requirements for the selected product. 

b. Insert a combo box titled “Choose a Lot-Size Method.” The combo box allows the user to choose a lot-size rule to identify the planned order releases.

c. Insert a command button titled “See an Example.” When the user clicks on this command button, a form opens that presents a simple example that demonstrates how different lot-sizing rules can be used to plan order releases in an MRP system. 

d. Insert a command button titled “Submit” that, when clicked –on, uses the information provided by the user about the lead-time, lot-sizing rule, and net requirements to create MRP plans.

e. Insert a frame titled “Reports.” The frame consists of a number of option buttons and a command button. The option buttons allow the user to select one of the reports described below. When the user clicks on the command button, the selected report is opened. 

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports 

1. Report the MRP plans for a product using the following lot-sizing rules: 

a. EOQ method.

b. POQ method.

c. L4L method.

d. Silver-Meal heuristic.

e. Least Unit Cost heuristic. 

f. Part period balancing method.

Reference
Nahmias, S., “Production and Operations Analysis with Student CD-Rom.” 4th Ed., McGraw-Hill/Irwin, 2000.
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