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Materials Requirement Planning

Example Problem

Suppose a finished product (Item 7) has the manufacturing process tree shown below:
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Demand for the finished product has been a steady 10 units per week.  This rate is expected to continue over a 4 week planning horizon.  Two assemblies (items 5 and 6) are required to form the product, along with one part (item 4) which is a spare part that accompanies each unit of finished product shipped.  The first assembly (item 5) requires 5 parts, four of which (item 2) are identical.  The other assembly (item 6) requires two parts.  It takes one week to complete either assembly as well as one week to prepare (i.e., assemble, test and package) the final product.  Items 1 and 2 can normally be obtained without any delay, but items 3 and 4 require two weeks time between placement (release) and receipt of an order.  Item 5 also has an external demand since it is sold to another manufacturer at the rate of 6 to 8 (average 7) units per week for use in another product.  Management's policy is to maintain enough stock to be able to ship item 5 to the external manufacturer without delay, so a safety stock of one unit of item 5 is held.  Item 1 has been experiencing a quality control problem; 10 percent of these units have been defective and have been returned to the vendor.  

The present inventory status of each of the items is as follows:

	Item
	1
	2
	3
	4
	5
	6
	7

	On-hand
	16
	0
	20
	-7*
	5
	6
	0


	Scheduled receipts
	5
	40
	10
	(40)10
	30
	5
	10



* a scheduled receipt of 40 units is past due  
Relevant inventory costs for the items are as follows:

	Item
	1
	2
	3
	4
	5
	6
	7

	Order/Setup
	10
	10
	10
	10
	30
	20
	40

	Carrying+
	.50
	.50
	.50
	.25
	.75
	1.50
	16.00



+expressed in dollars per unit per week

MRP will be used to determine order timing and quantity for each of the seven items over the four week planning horizon.

Level Coding

	Item
	1
	2
	3
	4
	5
	6
	7

	Level
	3
	3
	3
	3
	2
	2
	1


Master Production Schedule

	Period
	1
	2
	3
	4

	Item 5
	7
	7
	7
	7

	Item 7
	10
	10
	10
	10


Lot for Lot

Lot Sizing

Level 1

Item 7

	Period
	PD
	1
	2
	3
	4

	Gross Requirements 
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


*optional order placement

Level 2

Item 6

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 5

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Level 3

Item 4

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 3

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 2

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 1

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	0
	19
	8
	0

	Scheduled Receipts
	
	5
	0
	0
	0

	Projected on hand
	16 12
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Least Total Cost

Lot Sizing

Item 7

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 6

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 5

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 4

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 3

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 2

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 1

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Suppose the inventory costs for item 7 are changed to a setup cost of $40 and a carrying cost of $2 per unit per week.  Again, if least total cost is used for lot sizing:

Item 7

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	

	Planned order releases
	
	
	
	
	

	Revised on hand
	
	
	
	
	


Item 6

	Period
	PD
	1
	2
	3
	4

	Gross Requirements
	
	
	
	
	

	Scheduled Receipts
	
	
	
	
	

	Projected on hand
	
	
	
	
	

	Net Requirements
	
	
	
	
	


Note, there will be problems in meeting the requirements for item 6 in period 1.
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