Ch. 5 – Capacity Planning and Facility Location

                           (pp.163-185)

  Capacity Planning  (How Much, When)

       Definitions, Measurements of Capacity

       Capacity and Equipment Needs

       Economies of Scale, Economies of Scope

       Decision Analysis

          ** Decision Tree

  Facility Location  (Where)

       Decision Factors (Stages, Industry)

       Decision Analysis

            *Rating Scale Approach

              Linear Programming (LP)

 Capacity (p.165) – Maximum rate of production

         of  a production system

   Measurements of Capacity (p.166)

   Manufacturing –

         Output Rate Capacity (units)

                       Single or homogeneous products

         Aggregate Capacity ( sales $)

                       Mix products

   Services – 

         Input Rate Capacity

   Percentage Utilization of Capacity (p.166)

   *Design Capacity (long-range) 

   *System Capacity (annual)

   *Operation Capacity (short-range) 

(in-class exercise)

Demand for a product estimated at 200,000 / year

No. of working hours available / year = 2000

System capacity = ?

Actual output rate capacity (per hour) =?

If the product is produces through 3 work stations in the following sequence:  A – B – C

Production-related data:

                                        A              B               C

           Scrap rate             3%            2%            4%

           Efficiency           90%          95%          80%

If the equipment used at work center A is to be replaced soon, and the processing rate of this equipment is 60 units per hours, how many units of 

this equipment need to be purchased and installed at 

work center A?

   Long-term capacity planning

      (p.168, table 5.1, and p.169, figure 5.1)

   Best operating level

      (p.170, figure 5.2 –min. AC?)

      economies of scale (p.168)

      diseconomies of scale (p.171)

   Economies of scale –

          single product, min cost 

   Economies of scope  (p.173) – 

          multiple products, using flexible facility

       Companies have become more focused, with 

           fewer core competencies 

       Subcontractor/supplier network helps to

           achieve the best operating level

   Analyzing Capacity Planning Decisions

      BE analysis

      Decision tree (p.174)

  *3 elements of the decision theory –

      States of nature (uncertainty)

      Strategies (alternatives)

      Outcomes (payoffs/losses)

      Concepts of subjective probability, and expected 

      values.

      *Payoff table analysis

      Decision tree – complex, multiphase decisions

     (pp. 175-176, example 5.1)

Facility Location Decision

    Decision factors:

1. Stages of decision making (p.178, figure 5.4)

2. Desirable manufacturing locations in US

(p. 179, figure 5.5)

3. Relative importance of the locational factors and 

The types of industry (p.181, table 5.2)

   Service Facility Location Decisions 

        (p.184, table 5.3)

*GM’s location decision on the Saturn Plant

   Analyzing Location Decisions

   1. Quantitative approaches 

       Decision trees

       BE, NPV, …

       Transportation LPs 

       Simulation

   2. * Using both quantitative and qualitative data

       Rating scale approach (p.185, table 5.4)

                                            (p.186, table 5.5)

Using LP to solve a facility location decision

Ch. 8 (pp. 300-306)

  3- steps

1. define decision variables X’s

2. set the objective function

3. set the constraint equations

* in-class excercise         

