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Class Notes
Optimum replacement interval

Its a method used for comparing alternatives or actually helps in taking the decision in replacing a current equipment by another ( as if they are two alternatives to be compared). the economic service life is the interval when the replacement is best to take place. 

the economic service life is obtained by getting the minimum average cost per year as clarified in the following example.

Ex. 5.37 p.222
 Suppose a small compressor can be purchased for $1,000, the salvage value for the compressor is assumed to be negligible, regardless of the replacement interval. Annual operating and maintenance costs are expected to increase by $75/year, with the first year's cost anticipated to be $150.  (MARR=20%)

Solution
Present value = $1,000

Salvage value= $ 0

O&M = $ 150 and increases by $ 75
Draw the cash flow diagrams and calculate the annual worth each year. it is noticed that the AW keeps decreasing then at a certain interval it starts increasing again. Once it increases, this is the time where optimum is said to be reached and it would be better to replace ( or get rid of) the compressor 
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$607.42
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             n=6             

           AW = $599. 12
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n=7



AW = $599.19
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The Annual worth is calculated on excel using the pmt function after getting the net present values.
	n
	p
	N P V 
	AW

	0
	1000
	
	

	1
	150
	  1,125.00 
	($1,350.00)

	2
	225
	  1,281.25 
	($838.64)

	3
	300
	  1,454.86 
	($690.66)

	4
	375
	  1,635.71 
	($631.86)

	5
	450
	  1,816.55 
	($607.42)

	6
	525
	  1,992.37 
	($599.12)

	7
	600
	  2,159.82 
	($599.19)

	8
	675
	  2,316.80 
	($603.78)

	9
	750
	  2,462.16 
	($610.81)

	10
	825
	  2,595.40 
	($619.06)


            AW decreases


AW started to increase

              Therefore, period 6 is the   optimum (the right time for the compressor is to be replaced
The economic service life is 6 where its  better to replace or get rid of he compressor. 
 
                                                                   Equivalent uniform annual cost
                                       Dollars/year
                                                                                Annual operating 

                                                                              and maintenance cost                                                     



Life (years)
Capital recovery cost

Example# 2:

The price of a car is $107,000, its value decreases by $10,000 every year. The operating and maintenance costs are $5,000 and increases by $ 2000 every year thereafter. find the Economic Service Life.
Solution:

P= 107000 and decreases by 10000

O&M=5000 and increases by 2000

Draw the cash flow diagrams and calculate the annual worth each year
                                                    n = 1    

97,000


AW=$25,700.00

107,000
5,000

n=2                                                                87,000



AW =$26,176.19


107,000         5,000    7,000
The AW is calculated using excel.

	N

0
	
P

107000
	
	NPV
	AW

	1
	5000
	97000
	    23,363.64 
	($25,700.00)

	2
	7000
	87000
	    45,429.75 
	($26,176.19)

	3
	9000
	77000
	    66,241.17 
	($26,636.56)

	4
	11000
	67000
	
	

	5
	13000
	57000
	
	

	6
	15000
	47000
	
	


    Started       increasing therefore, the ESL= 1
    No need to

    Calculate the   rest

The value of AW was decreasing then it began to increase at year 3 thus, the economic service life is only one year.
Example#3:

A 3- year old manufacturing process asset is being considered for early replacement. Its current market value is$13,000, estimated future market values and annual operating costs for the next 5 years are given below columns 2 and 3. what is the economic service life of this defender if the interest rate is 10% per year?
Solution:
P = $13,000

                     Market value 
Annual Operating 



costs

[image: image1.png]Capital AW of Total
Year j My, AOC, Recovery AOC AW,
(1) (2) (3) (4) (5) (6) = (4) + (5)
1 $9000 $-2500 $—5300 $-2500 $—7800
2 8000 —2700 —3681 =2595/ —6276
3 6000 —3000 —3415 =2717 —6132
4 2000 —3500 —3670 —2886 —6556
< 0 —4500 —3429 —3150 —6579





	N

0
	P

13000
	
	NPV
	AW

	1
	2500
	9000
	    7,090.91 
	($7,800.00)

	2
	2700
	8000
	  10,892.56 
	($6,276.19)

	3
	3000
	6000
	  15,250.19 
	($6,132.33)

	4
	3500
	2000
	  20,782.60 
	($6,556.30)

	5
	4500
	0
	  24,942.77 
	($6,579.84)



   AW is decreasing


It started increasing

Therefore, ESL=3

