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Notes 8
1. Levels of Production Planning
1. Long-range plan: 3 to 10 years
 

Input: forecasted aggregated demand



          aggregated capacity

Output: decisions on capacity and production (expand, shorten, delete, and create new).
Update: yearly.

Question: What is European Union’s budget for the years 2007 to 2013?

2. Intermediate-range plan: 6 to 24 months, 1 year is typical.

 

Input: product decisions from long-range plan,



          forecasted demand incl. existing contracts.



Output: level of production of product families,




inventory level,




subcontracting,




amount of raw material,

what contracts to signed by suppliers.


Update: monthly.

Question: An order arrives. A decision is made whether to accept it. What is the relation of this decision to production control?
Question: What is the budget of a country?

3. Short-term plan: 1 week to 6 months; 1 month is typical.
Complete schedule of production:

· (product, machine, time) ,

· overtime/undertime,

· details for suppliers,

· not fulfilling all demand.

Update: daily or weekly.
Important subsystems (discussed later)
· Master production schedule (MPS)

· Material Requirement Planning (MRP)

· (Rough and/or Detailed) Capacity Planning (RCP)

· Bill-Of-Material (BOM) 

4. Aggregate planning. All levels until know are aggregate plans. RESOURCE: any factor which may restrict an activity.
Examples in production environment: raw material, manpower, capacity of equipments, money, energy, water.

How to measure capacities?

Case 1: single product. Natural units can be used as ton, meter, and number of pieces.

Case 2: several products: Time ( aggregate measure (unit)


      Other typical aggregate measures (units):



money,



physical measures as number of pieces, weight, surface (area), and volume.
· Costs. The types of costs:
	total
	marginal

	variable
	fixed

	· 
	overhead

	material
	labor

	process
	· 

	overtime
	hiring

	subcontracting
	sacking

	inventory
	

	holding
	shortage

	backorder
	recycling

	opportunity
	




Marginal Cost: the increase in the total cost caused by the last item.



Fixed Cost: is a cost, which in independent from the amount of production, or in general from the level of activity. It is paid to keep the possibility of production/activity alive. Notice that fixed cost may vary in time, e.g. rent expenses are increasing in each year.



Inventory Holding Cost: The cost of holding a material. It is at least as high as the appropriate interest. 



Backorder (Backlogging) Cost: The cost caused by late but still possible delivery.


Opportunity Cost: The profit given by the best unrealized investment.


Subcontracting: Another firm in the same industry satisfies a part of the demand. The overall responsibility remains at the original company.



Supplier: A firm from another industry supplies raw material or service.
5. Rolling horizon. Execute the plan only for the first part of the planning horizon and repeat planning regularly.
6. Non-aggregate level. Shop Floor Control. (SFC) Contains all details and satisfies all technological constraints.
7. Master Production Schedule (MPS)

8. Elements of MPS.

· Forecast: Delivery forecast of the final product.
· Customer orders. Quantities which are ordered by customers and have promised delivery rates.

· Current inventory. The inventory level at the beginning.

· End-of-period inventories. The inventories at the end of the buckets. (The same was used in the discussions of the previous topics.)
· The MPS communicates to


(Rough and/or Detailed) Capacity Planning


Material Requirements Planning (MRP)


Shop Floor Control

· An example

	
	Week

	Product
	1
	2
	3
	4

	Model A
	1000
	1000
	1000
	1000

	Model B
	
	500
	500
	1000

	Model C
	1500
	1500
	1500
	

	Model D
	600
	
	600
	500

	Weekly total
	3100
	3000
	3600
	2500

	Monthly total
	12,200


Remark. The production quantity is smooth. The workforce requirement is steady which a desirable property is.

· Material balance equations.

The current form of the well-known equation according to the textbook:

It  + Qt = It-1 + max { Ft, Ot }

Remark 1. The relation Ft < Ot is practically impossible at the moment of plan making. If it may occur then the hidden assumption is that the forecast does not use the date of orders.
Remark 2. The real decision variables are the production quantities. The inventory levels are uniquely determined by them.

· The example (cont.) The case of Model A.
Lot-for-lot planning policy. At that policy only the necessary quantity is produced.
Remark. The fact that the order of a bucket is less than the forecast means only that right now only this part of the forecast is covered by orders and does not mean that the forecasted quantity will not be sold. 
	I0 = 1600
	Week

	Product
	1
	2
	3
	4

	Forecast
	1000
	1000
	1000
	1000

	Order
	1200
	800
	300
	200

	MPS/production
	0
	600
	1000
	1000

	It
	400
	0
	0
	0

	ATP (still available)
	400
	200
	700
	800


Available-to-promise: The quantity which will be produced as the forecast shows that is need but still has not be covered by orders. A sales manager can promise this quantity to a customer.

· Special case of ATP if there is no production: all what we have – all order what we serve from the quantity what we have.
