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Case Study 14       Spare Management Support System

Spare Management Support System

Problem Description

Manufacturing companies deploy a large number of equipments. Therefore, managing spares for proper and timely maintenance is a challenging problem. Generally, spares are categorized into two main categories: fast moving and slow moving parts. Fast moving parts are those that are very often used, and slow moving parts are those that are rarely required. Companies keep record of spares required for a particular type of equipment maintenance, spares received and used in the past, forthcoming major maintenances scheduled, potential vendors, and the spare parts supplied by each vendor. 

The aim of this project is to build a decision support system that keeps record of the following: spares used, the current inventory level for each part, scheduled maintenances, etc. The system should enable the managers to identify the weekly demand for each part, parts to be ordered and corresponding order quantities, equipments that should be replaced, etc. 

Excel Spreadsheets

1. Build a spreadsheet that keeps the following information about each spare: name, unit cost, on-hand inventory, equipment/s where it can be used and quantity used, name of the vendor that supplies the part, and the corresponding lead-time. 

2. Build a spreadsheet that presents the timetable of the maintenances /replacements of equipment. 

3. Build a spreadsheet that presents historical information about the spare parts used. The spreadsheet should include the part name, date used, quantity used, and the name of the equipment used in. 

User Interface

1. Build a welcome form.

2. Build data entry forms that will enable the user to add/update/delete the records in the spreadsheets of this database. 

3. Build a form that enables the user to analyze the data. In this form include the following:

a. A combo box that allows the user to view one of the following statistics: the five spare parts that have been used the most in the past; the five spare parts that have been used the least in the past; the five spare parts that have the highest average inventory level; spare parts that are out of stock. Insert a command button that, when clicked on, performs the analysis and displays the statistics selected by the user.   

b. A list box that presents the name of the spares in this database. Insert a check box to enable the user to choose whether or not to perform a goodness-of-fit test (the Chi-square test). Insert a command button that, when clicked on, builds a histogram, calculates the mean and standard deviation, and performs the goodness-of-fit test (if chosen by the user) for the spare selected by the user. The histogram of the demand for a spare part, together with its mean and standard deviation, help the user to identify the distribution of demand. For details about how to perform the Chi-square test, see Law and Kelton (2000).  

c. A combo box to enable the user to select a spare part. Insert a command button that, when clicked on, lists all the equipments that use the selected part.

d. A text box where the user types a date. Insert a command button that, when clicked on, lists details about the maintenances scheduled on the selected date.

e. A command button that, when clicked on, lists all the equipments for which the current year’s expenses on maintenance are higher that 30% of the value of the equipment. The management may decide to replace such equipment.      

f. A command button that, when clicked on, runs the simulation model described below and presents the results.

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 current inventory level for each spare part. 

2. Report the annual physical consumption for each part and the annual $ amount spent for each part.

3. List the parts that have been used the most in the current year. For each part, present the total consumption in the current year. 

4. List the parts that have been used the least during the current year. For each part, present the total consumption in the current year and the current inventory level. 

5. Report the unit cost of the spare parts. Sort the data by unit cost. 

6. Considering the current inventory level for each part and the scheduled maintenances, calculate and report the spares requirement for the current month. 

7. Report the results from the simulation study and sensitivity analysis.

Simulation Model

A simulation study is necessary to determine when and how many parts to order. We assume the following: there is one week lead-time, there is a fixed cost for each order, and the unit inventory holding cost is equal to 20% of the unit cost of the spare part. Note that a particular part can be used during breakdowns and scheduled maintenances of equipments. Use the historical information to determine the breakdown pattern of equipments. The objective of this simulation is to identify the size and frequency of each order such that the down time of equipments and costs are minimized.

Perform a sensitivity analysis with respect to the batch size and frequency of orders. For each spare part, increase/decrease the size of the order and the pattern of the orders (order every week, every other week, every month, etc.). Rerun the simulation for each scenario. Calculate the average downtime of equipments under each scenario and the corresponding total costs. The results from this study will help the management to decide about the size and frequency of orders. 

To learn more about how to build a simulation model and perform output analysis, see Winston (1994).

Reference
Law, A.M., Kelton, W.D., “Simulation Modeling and Analysis,” 3rd Ed., McGraw-Hill, 2000. 

Winston L.W., “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.
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