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Machine Replacement

in previous vear
$300
$500
$800
$1200
$1600
$2200

This Hypercard stack was prepared by
Operating cost

Dennis L. Bricker,
Dept. of Industrial Engineering,

University of lowa,
lowa City, lowa 52242
' H e-mail: dbricker@icaen.uiowa.edu

Resale
Value
$7000
$6000
$4000
$3000
$2000
$1000

— e T D

Apge of car
(yrs)

o
Suppose that a new car costs $10,000, and that
the annual operating cost & resale value are as

follows:
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Starting with a new car, what is
the replacement policy that
minimizes the net cost of owning
and operating a car for the next
S YeArs’y

(A ssiming Lhat
WiILIE CE NES Fesd) DEsn paid For
#0 CF0 IS neeged 1 e end ol ihe sivif lear/

QA
Optimal Machine @ Purchase price of
Relﬂ},gﬁﬂﬁnt new machine = 10000
Maintenance calvage B
Age| cost prev. yr valiue
1 =00 7000
i 500 G000
€ 200 4000
< 1200 =000
5 1600 2000
& 2200 1000

@0ennis Bricker, U. of lowa, 1997
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G(t) = minimum total cost
incurred from time € until
the end of the planning
horizon, 1f a new machine
has Just been purchased.

X*(t) = optimal replacement time
for a machine which has
been purchased at the
beginning of period t,

Elenniz Bricker, . of lowa, 1997

-1
Git) = miﬂimum{z Ci-Sut +Py+Gix)

t+lzx=T i=1

where

P, = purchase price of a new
machine at time t (Fp=0)

Ui = cost of operatilion & malin-
tenance of a machine 1in 1ts
ith vear

5S4 = salvage value of machine of

age ]

weenins BRIcker, U, of lowa, 1997
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=t |

G(t) = minimum: > Cj - 8y + PG (x),

t+lxm=T l-i=1 ||

Elenniz Bricker, . of lowa, 1997

sLarting
point:
Ao e af Fe Hhat s the least-cost way to
Segining of L get from node 0 to node 657
Finst eEs

o)
@@@@@@

Termination:
o ose s The end
ol L Sl e

@0ennis Bricker, U. of lowa, 1997
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q:f” oot ( e
6(5)=300-7000
= ~6700

.
e
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e
I
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Elenniz Bricker, . of lowa, 1997

GLE1= O

computation of GLE1 = Minimum total <ost until end of time
period 6, given a new machline at Lime b

H > C+0G

B TRIO0 TETO0

optimal replacemnsnt time

@0ennis Bricker, U. of lowa, 1997
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cComputation of GL4]1 = Minimum total <ost untlil end of time

200+500-6000

— -

" =

Ty
4 )300+10000-7000 @ @

G=-6/00 G

= minimum {300 +10000 -7000 +G(5),
300+500 - 6000 + G(6)}

= minimumt ~ 3400, - 52001 =-5200

page 6

Elenniz Bricker, . of lowa, 1997

period 6, given a new machine at tLime 4

A = C+0G

5 3300 73400

f ThHZ00 'EEDﬂdﬁgﬂ

i*[41= 6 = opLtimal replacensnt time
GL41= "H200

@0ennis Bricker, U. of lowa, 1997
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S00+000+800- ﬂGDD

———— —_
e — - - —— -
—_ _\--\_\__
—_—
-\_\.

e —60‘0@‘"'
S %
+ 10000
-7000 6=-5200 ~6700

GC3)= minimum{ 300+ 10000-7000+5(4),
A00+500+10000-6000+G(5),
A00+500+800-4000+G(6 )]

= minimumi —1900, -1900, -2400 | = -2400

Elenniz Bricker, . of lowa, 1997

Computation of G031 = Hinimun total <ost until end of tine
pericod 6, given a new machline at time 3

X » O+

4 3300 71900
5 4500 T1900

B 2400 '240D¢%£ﬂ

optinal replacemnsnt tine

@0ennis Bricker, U. of lowa, 1997
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G(2)= minimum {3300+G(3), 4800+5(4),
7e00+G(5), —200+G(6)]
= minimumi 900, 400, 900, —2001 = —400

Elenniz Bricker, . of lowa, 1997

computation of GL21 = Minimum total oost until end of time
perliod 6, given a new mnachline at time 2

: 2 2+

3 3300 900

4 4300 ~400

H TaOg 900

B TZ200 T200
2*[21= 4 = optimal replacensnt time
GL21= 400

@0ennis Bricker, U. of lowa, 1997
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Computation of GL1]1 = Minimum Lotal cost until end of time
period A, given a new machine at time 1

& C+0
3300 2900

Ol s L o | b
I
oo
i
L]
[
I
i
i

i#x[11= 3 = optimal replacemnsnt time

A[11= 2400
ACLuaEi e, one cowld
reniaee g8 w=20 < o &Y

Elenniz Bricker, . of lowa, 1997

Computation of GLOI = Hinimum total <ost until end of tine
period 6, Jgiven a new machine at timne 0

X > O+

1 3300 5700
2 4500 4400
4 FEO0 5200
4 BE00 4500
5 12400 5700
B SEO0 HEOO0

Ax[01= 2 = optinal replacemnsnt tine
GLOI= 4400

@0ennis Bricker, U. of lowa, 1997
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L] = G Your expected total cost for 6 time
0 2 44000, 00 pericods will he 4400, 00

1 3 2400, 00

2 4 —400, Q0

a3 b T2400 . 00

4 b TR0, 00

al b TR0, 00

6 (| O 0, 00

e aniimal pian is Lo repnigoe the milial oar siier
S legrs, e, A s

iy ﬁ.ﬂf? Since XD = o should replace 8t Lhe end
G LRe Fourih e,

Elenniz Bricker, . of lowa, 1997

sLarting
point: Optimal replacement plan
fow car gt e
Segitnriing oF Lhe
Finst eEs

?@o CRCRORCEC

Termlnatimn'
o ose s The end
ol L Sl e

@0ennis Bricker, U. of lowa, 1997



