BA 252  - Dr. Campbell

Crossover and Layout Examples

1. A company is considering two process options for a new plant producing computer cables. Option A has a fixed cost of $20,000 per year and a variable cost of $7 per cable.  Option B has a fixed cost of $80,000 per year and a variable cost of $3 per cable for the first 20,000 cables per year, and $10 per cable for all cables after the first 20,000 per year. The revenue is $9 per cable for the first 30,000 cables per year, and $6 per cable for all cables after the first 30,000 per year.

a) What are the break-even point(s) for Option A?

b) What are the break-even point(s) for Option B?

c) What output produces a profit of $1000/month using Option A?

d) What output produces a profit of $1000/month using Option B?

e) Over what range of output is Option A preferred over Option B?

f) Over what range of output is Option A preferred (over Option B) and profitable?

g) Over what range of output is Option B preferred (over Option A) and profitable?

h) Graph the cost for Option A and Option B.  Graph the revenue. 

2. The following two tables show the workflow between four different work centers (in loads/day), and the distances (in meters) between four locations A, B, C and D. Assign work centers to locations to minimize total transportation distance.

Workflow

(loads/day)
1
   to

2
3
4

1
-
10
20
10

From       2
30
-
0
50

3
15
60
-
20

4
10
40
5
-

Distance
A
B
C
D

A
-
20
40
25

B
20
-
30
10

C
40
30
-
35

D
25
10
35
-

Solutions:

1. 
Option A: TC = 20,000 + 7x

 
Option B: TC = 80,000 + 3x      for x <= 20,000/year



     TC =  -60,000 + 10x   for x > 20,000/year


Revenue = 9x                for x <=  30,000/year



  = 90000 + 6x  for x > 30,000/year

a) 10,000/year  from  20000 + 7x = 9x    (for x <=  30,000/year)

70,000/year  from  20000 + 7x = 90000 + 6x  (for x > 30,000/year)

b) 13,333.33/year  from 80000 + 3x = 9x  (for x <=  20,000/year)
37,500/year    from  -60000 + 10x = 90000 + 6x  (for x > 30,000/year)

note: no breakeven for 20,000/year < x <=  30,000/year since -60000 + 10x = 9x  implies that x = 60,000/year which is not in the range 20,000/year < x <=  30,000/year
c) 16,000/year  from 9x – (20000 + 7x) = 12000  (for x <=  30,000/year)

58,000/year   from 90000 + 6x – (20000 + 7x) = 12000  (for x > 30,000/year)

d) 15,333.33/year  from 9x – (80000 + 3x) = 12000  (for x <=  20,000/year)

34,500/year   from 90000 + 6x – (-60000 + 10x) = 12000  (for x > 30,000/year)

note: no valid point for 20,000/year < x <=  30,000/year since 9x – (-60000 + 10x) = 12000  implies that x = 48,000/year which is not in the range 20,000/year < x <=  30,000/year
e) A is preferred over B for 0<x<15,000/year  and for   x>26,666.67/year 


A=B at x=15000/year  and A=B at x=26,666.67/year

f) A is preferred over B and profitable for 10,000/year<x<15,000/year and for 26,666.67/year<x<70,000/year
A is profitable for 10,000/year<x<70,000/year from part a

A is preferred over B for 0<x<15,000/year  and for x>26,666.67/year from part e

g) B is preferred over A and profitable for 15,000/year<x<26,666.67/year 
B is profitable for 13,333.33/year<x<37,500/year from part b

B is preferred over A for 15,000/year<x<26,666.67 from part e

2. The best solution is A=3, B=2, C=1, D=4. The total distance is 6025 load*meters per day.

Solution:  First, determine the total workflow between each pair of work centers

Workflow

(loads/day)
1
   to

2
3
4


Workflow

between
1
2
3
4

1
-
10
20
10


1
-
40
35
20

from       2
30
-
0
50


2

-
60
90

3
15
60
-
20


3


-
25

4
10
40
5
-


4



-

Now, assign the largest workflow (90 between 2 and 4) to the shortest distance (between B and D). There are two options: B=2 and D=4 –or– B=4 and D=2.  

Solution 1

Solution 2

  A
?

  A
?

  B
2

  B
4

  C
?

  C
?

  D
4

  D
2

Now, assign the next largest workflow (60 between 2 and 3). Since work center 2 is already located, at B in solution 1 and at D in solution 2, the question is where to put work center 3 to be as close to 2 as possible. 

Solution 1: Since B is closer to A than to C, work center 3 goes in A (B-A=20 and B-C=30).

Solution 2: Since D is closer to A than to C, work center 3 goes in A (D-A=25 and D-C=35).

Finally, the remaining work center 1 goes in the remaining location (C in both solutions).

Solution 1

Solution 2

  A
3

  A
3

  B
2

  B
4

  C
1

  C
1

  D
4

  D
2

Calculate total distance: (loads/day x distance)

     Solution 1





     Solution 2
1-2
40
x
30
= 1200


1-2
40
x
35
= 1400

1-3
35
x
40
= 1400


1-3
35
x
40
= 1400

1-4
20
x
35
=   700


1-4
20
x
30
=   600

2-3
60
x
20
= 1200


2-3
60
x
25
= 1500

2-4
90
x
10
=   900


2-4
90
x
10
=   900

3-4
25
x
25
=   625


3-4
25
x
20
=   500
 



   6025






   6300
