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Project 2 (50 Points)

Manufacturing Systems Planning: Forecasting, Scheduling, Green Facility Layout, Programming and Related Analysis

This project requires you to undertake basic forecasting and scheduling assignments (using the product idea generated in project 1), from which follow other manufacturing activities, namely: Facility layout, personnel and other systems analysis, operations simulations, documentation, and presentation. The project should be planned and executed as described below. Students will give an oral presentation on the due date when all work will be collected (see class schedule). The criteria for grading this project are attached.

Forecasting (7 Points): Using information from the discussions on forecasting techniques, develop a basic exponential smoothing model to forecast customer demands of your product for the next six months using a smoothing average of 0.4 and a trend smoothing constant of 0.2. The recorded data for the product’s past monthly orders are 700, 850, 800, 950, 1250, and 1350. You must show all your work.

Scheduling (7 Points): Using the forecasted results and scheduling techniques discussed in unit 3, develop a master schedule in any of the formats shown in the text (or the samples attached), limiting yours to eight-week periods instead of the 12-week periods shown (i.e. you should use any two of your forecasted six months’ orders to get the required orders for the eight weeks). Show the following in a tabular form: period in weeks, forecast demand, available items, MPS, and number on hand. Use the information from your master production schedule, bill of materials, product structure diagram and gross to net explosion to develop your weekly MRP record of any one of your parts (sample attached). Assume your parts A, B, and C have inventory levels of 15, 20 and 5 pieces respectively. Then, use your MRP record sheet to develop your own daily work schedule to look like the sample attached here. 

Green Facility Layout (7 Points): Based on your forecast results and information from your 1st project, design an ideal green layout of the systems (equipment, workstations, transportation, MHS, storage, etc.) necessary for complete production of your product order. For example, include the greenest types of equipment, workstations, and materials handling systems (MHS) needed to operate the facility. Use different line colors or formats to illustrate the flow paths of different product components (parts). Justifiable analysis will be required for every system. The layout must be drawn to scale, dimensioned and enclosed in a dimensioned facility.
Programming (7 Points)*
It is assumed your materials (parts) have arrived and are now stored in the company’s warehouse. Produce a program that will include actual commands to guide and execute the following tasks:

1. Move your parts from the warehouse in batches (represented by the contents of the mobile robot trays) to the receiving end of the conveyor.

2. Command the receiving robot to move and to pick each set of parts from the receiving end of conveyor.

3. Move each set of parts from the receiving end of the conveyor to the delivery end of the conveyor.

4. Command the unloading robot to sequentially move, pick and unload each set of parts into the receiving trays located at the delivery end of the conveyor system.
* This programming section may be substituted by using SIMPROCESS to demonstrate either the above program moves or the movements of your parts in your facility layout.
Related Analysis (7 Points): Complete the two facility and personnel analysis sheets attached. Use your analysis and process planning results from project 1 to determine the workforce size and equipment required to produce the forecasted two-month units within the eight-week period. If time permits, simulate your systems (or a sub-system of them) using SIMPROCESS or other suitable program to generate your machining or fabrication time (cycle time) for each item and percent utilization of resources. 

Report (7 Points): A 1 ½ - 2-page, double-spaced report is required. The report should include a detailed description and explanation of how your schedules (MPS, MRP record, and daily production schedule) work and relate to one another, a detailed description of your facility layout plan, planned activities at various workstations, and rationale for selecting them. It should also include any problems that you experienced or which you think production workers may encounter, as well as information on any area(s) you think may be improved and how. The report should have four subheadings as follows:

a) Detailed description of how your schedules work, and relate to one another.
b) Specific descriptions of the activities at various workstations (to include detailed description of operations to be performed at each workstation shown in your layout).
c) A discussion about your best opinionated composite ranking of how your green facility layout would have fared if the following factors were used to evaluate it: Environmental Impact Score of between 0-10 where 0 is most polluter and 10 is least polluter, Green Policies Score of between 0-10 where 0 is none and 10 is best, and Reputation Survey Score of between 0-10 where 0 is very bad and 10 is excellent.

d) Difficulties (which you encountered and/or which you think the operators may encounter in the facility in their operations).
All materials generated should be attached to your score sheet and their pages noted before submission.

Oral Presentation and Simulation (8 Points): You will be required to make a 3-4-minute oral presentation and simulation of your project. This presentation should include a demonstration and explanation of your project, using simulation to illustrate. Use an entity symbol that looks more like any of your parts or product for the simulation flow object.
Attachments: Your project should include the following attachments and in that order:
1. Report (1 ½ - 2 pages long and well formatted)
2. Forecast materials and calculations. 

3. Product structure diagram.

4. Parts list.

5. Gross and net requirement calculations for the product

6. Master production schedule (for eight weeks).
7. MRP time-phase record for one part (for one week or five days).
8. Daily work schedule (for one day).
9. Completed and dimensioned layout of facility and equipment showing all flow paths and directions.
10. Programming or simulation of systems

11. Completed facility analysis sheet.
12. Completed personnel analysis sheet.
13. Analysis results from SIMPROCESS, including machining (cycle) time for each item, and percent utilization of resources including workers and equipment.

14. All other related calculations.
Tech 147 Grading Criteria for Project 2 (50 Points)

Student: __________________________________________
Criteria






Points

Points









Possible

Received

1. Written report (1 ½ -2 pages):





Completeness, format, grammar, 

spelling, clarity etc. 





7


_______

2. Forecasting, Product structure diagram, 

parts list, gross and net requirement calculations:




Completeness, format, analysis, clarity,

correctness, etc. 





7


_______

3. Completed master production schedule, 

MRP time-phase record & daily 

production schedule of part items: 

Completeness, format, clarity, correctness, etc.

7


_______

4. Dimensioned green facility layout:




Completeness, correctness, clarity, analysis, 

dimensioning, labeling etc.




7


_______
5. Programming or simulation of systems:





Completeness, correctness, clarity, analysis, 

dimensioning, etc.





7


_______

6. Facility and personnel analysis:

Completeness, correctness, clarity, analysis, 

dimensioning, etc.





7


_______

7. Oral presentation + simulation of scheduling:


Time, completeness, content, visual aids,

clarity, outline, audibility, appearance, etc. 

8


_______

Total Points Received out of 50




______

Comments: __________________________________________________________________________________________________________________________________________________________________________________________________________________
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