Answers to Review Questions: A2301.11
6. MRP Calculations:

·  Assume a simplified go-cart consists of only two parts:  the wheels (of which there are 4), and the deck assembly, which is made up of a front plate, a back plate and two rails.
· Assume each of these parts has a one week procurement lead time, except for the rails, which take two weeks.

· Assume we have no inventory on hand except for 50 already-completed go-karts and 400 back plates and 700 rails which are due in in week one from previous orders.

· Assume projected requirements for 300 carts in week 4, 250 in week 5, 350 in week 7, and 200 in week 8.

· Calculate the following:

· A product structure tree and an indented BOM

· A MRP parts explosion out to week 8 based on lot-for-lot lot sizing.

· Assuming that the purchase setup cost is $220 and that it costs $0.10/period to hold wheels, complete an alternate MRP parts explosion for the wheels only based on:

· EOQ lot sizing; and

· Part period lot sizing.
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MRP Parts Explosion:

[image: image2.emf]Week Number 1 2 3 4 5 6 7 8

Quantity 300 250 350 200

G-Kart Gross requirements 300 250 350 200

Scheduled receipts

Quantity 1 Projected on hand 50 50 50 50

LT 1 Net requirements 250 250 350 200

Lot Size  Planned-order receipts 250 250 350 200

On hand  Planned-order releases 250 250 350 200



[image: image3.emf]Week Number 1 2 3 4 5 6 7 8

Deck Assy Gross requirements 250 250 350 200

Scheduled receipts

Quantity 1 Projected on hand

LT 1 Net requirements 250 250 350 200

Lot Size  Planned-order receipts 250 250 350 200

On hand  Planned-order releases 250 250 350 200

Front Plate Gross requirements 250 250 350 200

Scheduled receipts

Quantity 1 Projected on hand

LT 1 Net requirements 250 250 350 200

Lot Size  Planned-order receipts 250 250 350 200

On hand  Planned-order releases 250 250 350 200

Back Plate Gross requirements 250 250 350 200

Scheduled receipts 400

Quantity 1 Projected on hand 400 150

LT 1 Net requirements 100 350 200

Lot Size  Planned-order receipts 100 350 200

On hand  Planned-order releases 100 350 200

Rail Gross requirements 500 500 700 400

Scheduled receipts 700

Quantity 2 Projected on hand 700 200

LT 2 Net requirements 300 700 400

Lot Size  Planned-order receipts 300 700 400

On hand  Planned-order releases 300 700 400

Wheel Gross requirements 1000 1000 1400 800

Scheduled receipts

Quantity 4 Projected on hand

LT 1 Net requirements 1000 1000 1400 800

Lot Size  Planned-order receipts 1000 1000 1400 800

On hand  Planned-order releases 1000 1000 1400 800
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Demand Model:

Go-Karts 250 250 350 200

1 2 3 4 5 6 7 8

1000 1000 1400 800

1000 2000 2000 3400 4200

    

MRP Parts Explosion:

EOQ = 

√

((2DS) / H) = √ ((2 x 4200 x 220) / (0.10 x 8)) = 1519.9 ~ 1520

Gross requirements 1000 1000 1400 800

Scheduled receipts

4 Projected on hand 520 1040 1040 1160 360

1 Net requirements 1000 480 360

Planned-order receipts 1520 1520 1520

Planned-order releases 1520 1520 1520

Period

Demand (Wheels)

Cum. Demand



 EMBED Excel.Sheet.8  [image: image5.emf]    Part Period Ordering:

EPP = Setup/Holding Cost = 220 / 0.10 = 2200

Determining Optimal Lot Sizes:

Period

Placed

Lot

Size

Extra

Inv X

Per

Carried =

Part

Per

Cum 

Part

Per

3 1000 0 0 0 0

2000* 1000 1 10001000*

3400 1400 3 4200 5200

6 1400 0 0 0 0

2200* 800 1 800 800*

Wheel Gross requirements 1000 1000 1400 800

Scheduled receipts

Quantity 4 Projected on hand 1000 800

LT 1 Net requirements 1000 1000 1400 800

Lot Size  Planned-order receipts 2000 2200

On hand  Planned-order releases 2000 2200
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						Week Number										1		2		3		4		5		6		7		8

		Deck Assy				Gross requirements														250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements														250		250				350		200

		Lot Size				Planned-order receipts														250		250				350		200

		On hand				Planned-order releases												250		250				350		200

		Front Plate				Gross requirements												250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250		250				350		200

		Lot Size				Planned-order receipts												250		250				350		200

		On hand				Planned-order releases										250		250				350		200

		Back Plate				Gross requirements												250		250				350		200

						Scheduled receipts										400

		Quantity		1		Projected on hand										400		150

		LT		1		Net requirements														100				350		200

		Lot Size				Planned-order receipts														100				350		200

		On hand				Planned-order releases												100				350		200

		Rail				Gross requirements												500		500				700		400

						Scheduled receipts										700

		Quantity		2		Projected on hand										700		200

		LT		2		Net requirements														300				700		400

		Lot Size				Planned-order receipts														300				700		400

		On hand				Planned-order releases										300				700		400

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														1000		1000				1400		800

		On hand				Planned-order releases												1000		1000				1400		800

								Period				1		2		1		2		3		4		5		6		7		8				Period
Placed		Lot
Size		Extra
Inv		X		Periods
Carried		=		Part
Periods		Cum Part
Periods

								Demand										1000		1000				1400		800								2		1000		0				0				0		0

								Cum. Demand										1000		2000		2000		3400		4200		4200		4200						2000*		1000				1				1000		1000

																																				3400		1400				3				4200		5200

		Wheel				Gross requirements														1000		1000				1400		800						5		1400		0				0				0		0

						Scheduled receipts																														2200*		800				1				800		800

		Quantity		4		Projected on hand																1000						800

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														2000						2200

		On hand				Planned-order releases												2000						2200
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						Week Number										1		2		3		4		5		6		7		8

						Quantity																300		250				350		200

		G-Kart				Gross requirements																300		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand										50		50		50

		LT		1		Net requirements																250		250				350		200

		Lot Size				Planned-order receipts																250		250				350		200

		On hand				Planned-order releases														250		250				350		200

		Deck Assy				Gross requirements														250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements														250		250				350		200

		Lot Size				Planned-order receipts														250		250				350		200

		On hand				Planned-order releases												250		250				350		200

		Front Plate				Gross requirements												250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250		250				350		200

		Lot Size				Planned-order receipts												250		250				350		200

		On hand				Planned-order releases										250		250				350		200

		Back Plate				Gross requirements												250		250				350		200

						Scheduled receipts										400

		Quantity		1		Projected on hand										400		150

		LT		1		Net requirements														100				350		200

		Lot Size				Planned-order receipts														100				350		200

		On hand				Planned-order releases												100				350		200

		Rail				Gross requirements												500		500				700		400

						Scheduled receipts										700

		Quantity		2		Projected on hand										700		200

		LT		2		Net requirements														300				700		400

		Lot Size				Planned-order receipts														300				700		400

		On hand				Planned-order releases										300				700		400

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														1000		1000				1400		800

		On hand				Planned-order releases												1000		1000				1400		800

		Calculating Revised MRP parts explosion for the wheels:

		Demand Model:

								Go-Karts												250		250				350		200

								Period				1		2		1		2		3		4		5		6		7		8

								Demand (Wheels)												1000		1000				1400		800

								Cum. Demand												1000		2000		2000		3400		4200

		MRP Parts Explosion:

				EOQ =				√((2DS) / H) =								√ ((2 x 4200 x 220) / (0.10 x 8)) = 1519.9 ~ 1520

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand																520		1040		1040		1160		360

		LT		1		Net requirements														1000		480				360

		Lot Size				Planned-order receipts														1520		1520				1520

		On hand				Planned-order releases												1520		1520				1520

		Part Period Ordering:

				EPP =				Setup/Holding Cost = 220 / 0.10 = 2200

				Determining Optimal Lot Sizes:

						Period
Placed		Lot
Size		Extra
Inv		X		Periods
Carried		X		Per
Carried		=		Part
Per		Cum Part
Per

						2		1000		0				0				0				0		0

								2000*		1000				1				1				1000		1000*

								3400		1400				3				3				4200		5200

						5		1400		0				0				0				0		0

								2200*		800				1				1				800		800*

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand																1000						800

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														2000						2200

		On hand				Planned-order releases												2000						2200
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						Week Number										1		2		3		4		5		6		7		8

						Quantity																300		250				350		200

		G-Kart				Gross requirements																300		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand										50		50		50

		LT		1		Net requirements																250		250				350		200

		Lot Size				Planned-order receipts																250		250				350		200

		On hand				Planned-order releases														250		250				350		200

		Deck Assy				Gross requirements														250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements														250		250				350		200

		Lot Size				Planned-order receipts														250		250				350		200

		On hand				Planned-order releases												250		250				350		200

		Front Plate				Gross requirements												250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250		250				350		200

		Lot Size				Planned-order receipts												250		250				350		200

		On hand				Planned-order releases										250		250				350		200

		Back Plate				Gross requirements												250		250				350		200

						Scheduled receipts										400

		Quantity		1		Projected on hand										400		150

		LT		1		Net requirements														100				350		200

		Lot Size				Planned-order receipts														100				350		200

		On hand				Planned-order releases												100				350		200

		Rail				Gross requirements												500		500				700		400

						Scheduled receipts										700

		Quantity		2		Projected on hand										700		200

		LT		2		Net requirements														300				700		400

		Lot Size				Planned-order receipts														300				700		400

		On hand				Planned-order releases										300				700		400

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														1000		1000				1400		800

		On hand				Planned-order releases												1000		1000				1400		800

		Calculating Revised MRP parts explosion for the wheels:

		Demand Model:

								Period				1		2		1		2		3		4		5		6		7		8

								Demand										1000		1000				1400		800

								Cum. Demand										1000		2000		2000		3400		4200		4200		4200

		MRP Parts Explosion:

				EOQ =				√((2DS) / H) =								√ ((2 x 4200 x 220) / (0.10 x 8)) = 1519.9 ~ 1520

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand																520		1040		1040		1160		360

		LT		1		Net requirements														1000		480				360

		Lot Size				Planned-order receipts														1520		1520				1520

		On hand				Planned-order releases												1520		1520				1520

		Part Period Ordering:

				EPP =				Setup/Holding Cost = 220 / 0.10 = 2200

				Determining Optimal Lot Sizes:

						Period
Placed		Lot
Size		Extra
Inv		X		Periods
Carried		X		Per
Carried		=		Part
Per		Cum Part
Per

						3		1000		0				0				0				0		0

								2000*		1000				1				1				1000		1000*

								3400		1400				3				3				4200		5200

						6		1400		0				0				0				0		0

								2200*		800				1				1				800		800*

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand																1000						800

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														2000						2200

		On hand				Planned-order releases												2000						2200
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						Week Number										1		2		3		4		5		6		7		8

						Quantity																300		250				350		200

		G-Kart				Gross requirements																300		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand										50		50		50		50

		LT		1		Net requirements																250		250				350		200

		Lot Size				Planned-order receipts																250		250				350		200

		On hand				Planned-order releases														250		250				350		200

		Deck Assy				Gross requirements														250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements														250		250				350		200

		Lot Size				Planned-order receipts														250		250				350		200

		On hand				Planned-order releases												250		250				350		200

		Front Plate				Gross requirements												250		250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250		250				350		200

		Lot Size				Planned-order receipts												250		250				350		200

		On hand				Planned-order releases										250		250				350		200

		Back Plate				Gross requirements												250		250				350		200

						Scheduled receipts										400

		Quantity		1		Projected on hand										400		150

		LT		1		Net requirements														100				350		200

		Lot Size				Planned-order receipts														100				350		200

		On hand				Planned-order releases												100				350		200

		Rail				Gross requirements												500		500				700		400

						Scheduled receipts										700

		Quantity		2		Projected on hand										700		200

		LT		2		Net requirements														300				700		400

		Lot Size				Planned-order receipts														300				700		400

		On hand				Planned-order releases										300				700		400

		Wheel				Gross requirements														1000		1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														1000		1000				1400		800

		On hand				Planned-order releases												1000		1000				1400		800

								Period				1		2		1		2		3		4		5		6		7		8				Period
Placed		Lot
Size		Extra
Inv		X		Periods
Carried		=		Part
Periods		Cum Part
Periods

								Demand										1000		1000				1400		800								2		1000		0				0				0		0

								Cum. Demand										1000		2000		2000		3400		4200		4200		4200						2000*		1000				1				1000		1000

																																				3400		1400				3				4200		5200

		Wheel				Gross requirements														1000		1000				1400		800						5		1400		0				0				0		0

						Scheduled receipts																														2200*		800				1				800		800

		Quantity		4		Projected on hand																1000						800

		LT		1		Net requirements														1000		1000				1400		800

		Lot Size				Planned-order receipts														2000						2200

		On hand				Planned-order releases												2000						2200
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						Week Number										1		2		3		4		5		6		7		8

						Quantity														300				250				350		200

		G-Kart				Gross requirements														300				250				350		200

						Scheduled receipts										50

		Quantity		1		Projected on hand										50		50		50

		LT		1		Net requirements														250				250				350		200

		Lot Size				Planned-order receipts														250				250				350		200

		On hand				Planned-order releases												250				250				350		200

		Front Plate				Gross requirements												250				250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250				250				350		200

		Lot Size				Planned-order receipts												250				250				350		200

		On hand				Planned-order releases										250				250				350		200

		Back Plate				Gross requirements												250				250				350		200

						Scheduled receipts

		Quantity		1		Projected on hand

		LT		1		Net requirements												250				250				350		200

		Lot Size				Planned-order receipts												250				250				350		200

		On hand				Planned-order releases										250				250				350		200

		Rail				Gross requirements												500				500				700		400

						Scheduled receipts										700

		Quantity		2		Projected on hand										700		700		200		200

		LT		2		Net requirements																300				700		400

		Lot Size				Planned-order receipts																300				700		400

		On hand				Planned-order releases												300				700		400		400

		Wheel				Gross requirements												1000				1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand

		LT		1		Net requirements												1000				1000				1400		800

		Lot Size				Planned-order receipts												1000				1000				1400		800

		On hand				Planned-order releases										1000				1000				1400		800

		Wheel				Gross requirements												1000				1000				1400		800

						Scheduled receipts

		Quantity		4		Projected on hand														1000		1000						800

		LT		1		Net requirements												1000				1000				1400		800

		Lot Size				Planned-order receipts												2000								2200

		On hand				Planned-order releases										2000								2200

																																		Period		1		2		3		4		5		6		7		8

																																		Demand		1,000				1,000				1,400		800

																																		Cum. Demand		1,000		1,000		2,000		2,000		3,400		4,200		4,200		4,200

																																																														Go-Kart								0				Go-Kart

																																																																												Deck assembly

																																																														Deck Assy				Wheels (4)				1								Front plate

																																																																														Back plate

																																																										Fr Plate				Back Plate				Rails (2)				2								Rail (2)

																																																																												Wheels (4)
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