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EQUIPMENT COST  (E)

Expressed as the cost of the equipment delivered to the
site + the cost of installation. Sometimes comes
separate.

Expressed as a function of equipment capacity. 

E= a CIb  

Sometimes E=c+ a CIb 

CI: equipment capacity indicator (Areas, diameters, 
number of trays, power)

a: Cost coefficient   b: Scaling   c: Fixed cost       
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EQUIPMENT COST  (E)

Expressed as a function of equipment capacity

E= a CIb  

E=c + a CIb 

c

CI
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EQUIPMENT COST  (E)

PIPING:
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EQUIPMENT COST  (E)

PUMPS:

Centrifugal Reciprocating
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EQUIPMENT COST  (E)

REACTORS:
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EQUIPMENT COST  (E)

HEAT EXCHANGERS
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EQUIPMENT COST  (E)

COLUMNS
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EQUIPMENT COST  (E)

Exponent b in E= a Cib
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DEPRECIATION

Reduction in value due to any causes.

Example: Pump

Cost :                      CV= $12,000

Scrap value : VS= $2,000

Depreciation :    CV - VS = $10,000

For engineers, depreciation is considered as a cost for
using the equipment.
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DEPRECIATION

Types Of Depreciation

Physical: Wear and Tear, corrosion, accidents, 
age deterioration. 

Functional: All other causes.

Obsolescence: Due to technological advances.

Depletion: Loss due to materials consumed. Applicable to 
Natural Resources (timber, mineral, oil deposits)

IRS: “A reasonable allowance for the exhaustion, wear and tear 
of property used in the trade or business including a reasonable 
allowance for obsolescence”
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DEPRECIATION

Methods To Calculate Depreciation

1.  Straight  Line Depreciation : 

Value decreases linearly in time. 

D = (V- VS)/n

D:  Depreciation ($/year)
V : Original value
VS: Salvage value.
n :  Service life

Book Value :
Va=V-a D

a : number of years of use.
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Methods To Calculate Depreciation

2.  Multiple Straight  Line Depreciation:

Re-estimates the service life and salvage value at the 
end of every accounting period.

3. Declining balance or Fixed % Method:

Depreciation (D) is a fixed % of the property value at
the beginning of the year.

Let f be the fixed % factor.

End of first year :    D1 = V f 
Va= V-V f = V(1-f), a =1

End of 2nd year :    D2 = V(1-f) f 
Va= V(1-f)2, a =2
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Methods To Calculate Depreciation

3. Declining balance or Fixed % Method:

End of nth year :     Dn= V(1-f)n-1 f 
Va= V(1-f)n=VS

==> f = 1 - (Matheson Formula)

Emphasis on salvage value. Not used. What if VS=0 ?
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Methods To Calculate Depreciation

4. Double Declining Method:

Tax laws allow for depreciation up to twice the value 
calculated from the straight line method.

f=2/n

Consider n=10. Then  f=2/10  

After 5 years: 
Va= V(1-f)5

and           (Va / V)= (1-0.2)5 ~ 0.32

Approximately 2/3 is written off after 1/2 life if n=10. 
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Methods To Calculate Depreciation

4. Double Declining Method:

Book value as a percentage at half life:
n (1-2/n)n/2

4 0.25
6 0.29
8 0.31
10 0.32
20 0.35

5. Combination Method

The Combination Method assumes
first half-life     :       Double declining
Second half-life :       Straight line
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Methods To Calculate Depreciation

6. Modified Accelerated Cost Recovery System (MACRS):

It is essentially a combination method allowed by the IRS.

Uses double declining initially, and then switches to straight 
line.

When does the switch happen? When f for straight line is 
higher than f for double declining! (This is the IRS!)

Half year convention: In the first year only half of the double 
declining method depreciation is allowed. As a result, the 
process is depreciated half a year after its economic life!

(This is the IRS!)
MACRS- Example (see Table 9.2, in TBW&S):
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PRODUCT COST
RECIPE
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Careful with
- Utilities
- Depreciation
- Not all items

apply



PRODUCT COST
RECIPE
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