AMA 410



Practice Problems on Planning
Quiz scheduled on October 4th.

Solution posted on the network.

Aggregate Planning (use Excel)
1. A Company produces lawn mowers. In an effort to deal with the highly seasonal nature of its demand, the operations department forecasted demand for the next 8 quarters (given in table below.)  The company operates a single production line with a regular time capacity of 8000 units per quarter and can assemble an additional 25% using overtime.  The average cost of producing a single mower is $25 using regular time and $33 using overtime.  The cost of holding a lawn mower in the inventory is $4 per quarter. Assume that the company has 1000 lawn mowers in the inventory at the start of the first quarter and that demand must be met.  Develop an optimal aggregate production plan for the eight quarters.

Quarter

Forecast

1 5000

2 7500

3 15000

4 5000

5 6000

6 8000

7 16000

8 5500

If production was not possible during the eighth quarter, how can you change your model to obtain an optimal aggregate plan?  What is the modified aggregate plan? What is the difference in cost?
2. Bull Grin Company produces a feed supplement for animal foods and must meet the demand of its customers in the next four quarters.


Quarter

Demand (000’s of lbs)


1

130


2

400


3

800


4

470

The current level of inventory is 40,000 lbs and management wants to end the year at that level.  Regular time production is limited to 400,000 lbs per quarter, and overtime production is limited to 20% of regular time.  Producing 1000 pounds of the supplement costs $830 in regular time and $910 in overtime.  Holding 1000 lbs of the supplement in the inventory costs $100 per quarter.

Set up an Excel Solver spread sheet that gives the optimal production plan. Interpret the solution.

3. The production manager for the Classic Boat Corporation must determine how many units of the Classic 21 model should be produced over the next four quarters.  The company has a beginning inventory of 100 Classic 21 boats, and demand for four quarters is 2000 units in quarter 1, 4000 units in quarter 2, 3000 units in quarter 3, and 1500 units in quarter 4.  The firm has limited production capacity in each quarter.  That is, up to 4000 units can be produced in quarter 1, 3000 units in quarter 2, 2000 units in quarter 3, and 4000 units in quarter 4.  Each boat that is held in inventory in quarter 1 and 2 incur an inventory holding cost of $250 per unit; the holding cost for quarter 3 and 4 is $300 per unit.  The production costs for the first quarter are $10,000 per unit; these costs are estimated to increase by 10% each quarter because of increase of labor and material costs.  Management has specified that the ending inventory for quarter 4 must be at least 500 boats.


Formulate the minimum cost linear program and give the optimal production plan.  
MRP (by hand)
1. The Table example (in class notes)
2. Consider that product "snow shovel #1605" given below. 

· Complete shovel (1605) is made by connecting top handle assembly (13122) to one end of shaft (118) using two nails (082); and by connecting the scoop assembly (314) to the other end of the shaft using a scoop shaft connector (048) and 4 rivets (14127).

· Top handle assembly is made by connecting top handle (457) to bracket assembly (11495) using 2 nails.

· The bracket assembly is made by gluing top handle bracket (129) to top handle coupling (1118).

· The scoop assembly is made by connecting the scoop (2142) to the blade (019) using 6 rivets.

a) Draw the product structure.

b) Setup MRP tables for each item.

c) Give complete MRP reports using the following information. 

Week



6
7
8
9

Snow shovel requirement
100
200
500
800

Item

Safety Stock
Inventory
Scheduled Receipt
LeadTime
LotSize
1605


 50
100

30 P2


1

FQ 200

13122


100
200

 --


1

L4L

048


100
100

 --


1

L4L

118


100
200

 --


1

L4L

082


500
1000

1000 P1

2

L4L

14127


1000
3000

1000 P2

2

L4L

314


100
100

 --


1

L4L

457


100
500

 --


1

FQ 200

11495


100
100

 --


1

FQ 200

2142


100
100

 --


1

FQ 100

019


100
100

 --


1

FQ 100

129


100
200

 --


1

L4L
1118


100
200

 --


1

L4L
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2.
Complete the following MRP's for the product below
.  Pay attention to the Order Quantity.







A





B

C(2)

D





E

F(2)
F

E(2)

	PRIVATE 
Item:A



Lead Time:2        Order Quantity: L4L

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	50
	
	
	65
	80

	Scheduled Receipts
	
	
	
	
	
	
	
	
	

	Available
	30
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	


	PRIVATE 
Item:B



Lead Time:2       Order Quantity: L4L

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	
	
	
	
	

	Scheduled Receipts
	
	50
	
	
	
	
	
	
	

	Available
	50
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	

	PRIVATE 
Item:C


Lead Time:3  Order Quantity: Fixed period -2

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	
	
	
	
	

	Available
	50
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	

	PRIVATE 
Item:D

Lead Time:2                     Order Quantity: Fixed Quantity - 70

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	
	
	
	
	

	Available
	30
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	


	PRIVATE 
Item:E



Lead Time:1                           Order Quantity: L4L

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	
	
	
	
	

	Available
	150
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	

	PRIVATE 
Item:F


Lead Time:1                           Order Quantity: fixed quantity - 240

	Period
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Gross. Requirement
	
	
	
	
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	
	
	
	
	

	Available
	50
	
	
	
	
	
	
	
	

	Net Requirement
	
	
	
	
	
	
	
	
	

	Planned Order Receipt
	
	
	
	
	
	
	
	
	

	Planned Order Release
	
	
	
	
	
	
	
	
	


