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ABSTRACT

Many papers have suggested various models how to decide an optimal time for replacing equipment.
In this study, Dynamic Programming is applied to establish a model of replacing equipment and a new
algorithm is developed for computerization to meet the increased number of variables.

It is possible to predict the real situation with higher accuracy by employing the proposed model
including more variables such as planning horizon, original cost, salvage value, decreasing rate, operating

and maintenance costs, increasing rate, and so on.
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Table 2. Computer program
DYNAMIC FROGRAMMIMG APFLI (i S TART /)

CATION IW DETERMINIMG THE OF
TIMAL REFLACEMEWT TIME OF EQ

UIFPMENT

INPUT "FLRHHIMG HORIZOM;H=" M
IMPUT "M.A.R.R.;R=" R

INPUT YPURCHASE COST;Pa" P
INFUT "SALYAGE VRLUE; v=";¥
INPUT "5.%. DECREASING RRTE;Y
‘llj'f

INFUT "MAINTENAMCE COST,;MC=";
[y

INRPUT "M.C. IMCREARSIMNG RATE; A
=", R

CIMm GIN2, CIJON, MY

PRIMT "GCY;M, " o=";@
FOR I = ¢ ~ 1) TO & STEP -
1
MIir = 13 ~ 28
FOR J = (I + 12 TO M
Al =0
FOQR K = 1 70 ¢J - 12
T =ML % (1 + K> ™ (K~ 1>
Al = A1 + T » (1 + Ry ™ K
HEAT K
A2 =V 7 (L + R~ 0J ~ 13 X

1+ %2 0T =1 = 130

CIJ = ¢F + AL - P2) 7~ (1 + R}
-1

FRIMT "C";1.:J;, TAB( &>"=";CI
J

GOI>» = CIJ + GCJ0
PRINT “"GC"; 1" a=" ;G010
IF GCIo < MIT THEM MII = 01
MEKT J
PRINT
PE AL
FRIMHT
G lr =
HEWT 1
EHD

CHRS®E 14 "MIM;GC" 1"

MII

- 63 —~

Input N, P, V,R, X, Y, MC J

|

Cu + ¥
GW)I=0
I=N—1
GU)=Cu+G ()
J=I+41, oo N A4}
Min C ;4G
J=I+1, N 3te 78
< S TOP >

Fig. 2

HHAIZ| S A8 DP Z2IUY
sEE



N. 2 9% A EEH

Al AL X4
4.1 Al 30%H(14+0.3)°

a) 2H 2 g@ C"":‘:IOOE"}-{_ (1+0 2)1_
Au}7e] H&(P) W 1004 60 .
e T o (+0.2) (10,00 (150,27
e Ty (R) : 0.2
& 7} 6}7&5 Y): 0.4
TG KRN M.C ) W 30H = 625000
9 FAv AbsE(X); 0.3/4
Aw) 2H 717 (N) 54 305 (140.3)°

Cra= E’_} Rl AL
S AN E IO

b) BME E7|8 854
309 (140.3)' | 30%F(1+40.3)?2

+- 5 - 3
G(D="TI0 e, +GU) ], J=N, e (1+0.2) (1+0.2)
_ _ 602t ]
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of 7] 4
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Table 3. C/Jg“l a
1 2 3 4 5 ]
0 750000 1223214.29 1637081.92 2026640. 2 2413662 .66
1 - 625000 1019345.24 1364234.93 1688866 . 83
2 — — 520833. 333 849454 . 365 1136862.441
3 — - — 434027 .778 ! TOTE878. 638
4 - - t — i %‘1689.8157 L
c) HE TSt HLHR}
G(5) =0 G(2)=min [Cx+G(3), Cu+G(4), Cp+:(5)]
G(4) =min [Cy +G(5) ]=361,689,815 =min[1,228,711.97, 1,211,144.13,
G(3)=min [ Cy34+G(4), Cis+ G(5)] 1,136,862.44] = 1,136,862 44
=min{795,717.593, 707,878.638] G(1)=min[Cy, + G(2), Cis+ G(3),
=707,878,639 Cut G(4),Ci+ i5)]
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=min( 1,761,862, 44, 1,727,223 88,
1,725,924,75, 168,866.83]

=1,688,866.83
G(0)=min[Cqy + G(1), Cp, + G(2),
Coa + 6(3) ’ C04 + G(4) . Cos + 0(5)1
=min( 2,438,866,83, 2,360,076,73,

2,344,960,55, 2,388,330,01,
2,413,662.66]=2,344,960_55,

Table 4. H#R%*E
JRURN
PN TNG l-'Hrrl S N=3D
M AR.R. (R=, &

FURCHASE LDST F==1 009386

SHLYRAGE WRLUE W=&B993a

5 V. DELCRERSING RAT E,l- 4
MTEMARCZE SOST ;M= X

11
Co ITHOREASTIHG RATE,; x=,
s

-
z
i
&
\1
f
r":
°
{
-\j
Q
1

0
Q
i

F

03

GO s R

.2 Z2niEM

o] FHFEA A ] 23l A" 7| 7e] 513
AR Ao Ao Avlas Azl ARG
LZzoll st AMg3lthrl 3 E el A
T AG2 D] ALgshe ale) AR A
Holm o]} 2 F{EEA A A9} Table22]
ZAwE ZEaxge] o3 A4bAnrl X
S Table 404 & % 9lc},

o] AFH ZEawo] o] zHE W o
&R FHE H 2 A9 .

l

-

ér&‘:hé

DN YY X 7F 4AE Abejo 4 11219&19
&2 27|18 WAL A2 zxaeFw

ol AMTE /A E
ZA A Mol

2 N3 HHeTRego] A v T
Az A A1 7] A Aell vl Fvko] njn)
BHalal, X9 Frhe ABulad A7l AAo) pl
FoAdge] 3 xo Z717 E AL 2 Az
7t ey o,

Ll i,

8 HAXMEFRfgo] yRo}p @
Uiz Yo Fagol AAGE

e vt

A% AR S 7/‘101

73 -l
) A] 7] 7}

Bl o

e
Hr
N
et
2
¥e Lo E
=
Ha
S
e
%
e
fihd
A
=z
)
fu
N

N
L
g,
ol
-
)
ddo
e
A
i
8
=

A
S EIEREE L=

Ex 7tz gpaAul aH ) 7] AAe
FEE F2 9dormz AnaAre olE W
FES 43 2dsloiol s}

D-PZ AuaATHE £7 alAde =g
g FERTAY EE3 A, A 9 Al
Aol a7 FAolnd,

iz g aslell A, A zhe] ohaksl ws)
Hel 5ol Bt AU 94258 $sh)
A= Foi &3 v &322 43 Model
14 Z1e|n oo whE YurA °J }Bluﬂ«! 7‘1

P

=N



1.

3%

2 £ x K

Ponald (. Newman, (1980), “Engineering Ec-
onomic Analysis” Engineering Press, Inc.,
Revised Edition, p. 186-232, p. 254-285,
p. 329-341.

. Billy E. Gillett, (1976), “Introduction to op-

erations Research: a computer oriented Alg-
orithmic Approach”. McGraw-Hill,
p. 11-67.

Inc.,

- 66 —

3.

Hillien & Lieberman, (1980), “Introduction
to operations Research,” Holden-Day, Inc.,
Third Edition.

Hamdy A. Taha,(1982), Operations Resear
ch 3th edition, Macmillan Publishing Co..
Inc., p. 332-304.

. Lynn E. Bussey,(1978), The economic an

alysis of industrial projects Prentice-Hall Inc.



