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Abstract
In this paper, we study the timing and equipment of replacement. Those affect

both available possibility and technological levels of new equipments in the future.
These problems are classified according to technological levels and in consequence
generated four circumstance. Models are formulated in this research. These are able
to make us decision which we replace equipment at the first time. A method is
suggested to find the optimal age for replacement at given each circumstance . A
solution procedure and numerical example are given.
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(ii) &y E;9t ZA3%= 79-(Minor only Available Problem : IAP)

(i) A E, 7 A= 3-9-(Major only Available Problem : AAP)

(iv) o= Anx EA3A ¢4 7-¢(Non-Available Problem : NAP)
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IAP, AAP, NAPolA {717t AMS3 Au] By & H+1 712 & Boge H7|ZE Fo 24
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o]AL HAHmAd g AAAAN e FZule] FAFPNMY ALE7|7He) FHITE
AL olnlsny, 1M DH)7Y D(H+1) Boh e AAelr}h

o2 A 28 fomp,n" B Y oo FAAFIE Jepd)
A 2

AN AARAA DH)7F DH+DEGD WOl & A 17} FAXA AL EAA DH+1) 2
D(H+2) B} v} (H=1).

rpAo 2 thgo A 3ME FBHoz AFv ZHMEACl FuinAd wEFE o
MRS AQANGE RS AP o L, m; . 2"E BT o] 2IANFL @ F A
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Aa 3
Zu] E, ol ¥t FAPS HA ALL-717 55 9 IAPY #A ALE21Z 4, AAPS A A}
€717t my, NAPS & AME-713 ng o A= 983 29 &,
a<h<a (4.19)
7}
n< mp< At (4.20)
ojc}.

A 1, 2, 39 Wi FPL (1118 F=E A

A Ae 39 Ane L,mp .2t F FE Wl A6 Alle] AARS H=j 2 ¥H &

= AL Yo,

IAP, AAP, NAP# o] z47t Fol3e o, A2 23 A& 3 98 2zt f,m; . »"& F
&7 JHx= H=7j; oA A2 A H+1,H+2,--4d o & kA gy
LGGIH), Ay(i|H), NGIH)E AdsiA 1 el gasithrl $71ete AL Zed JFw
ANNE 78 & Y

5. & A 9
B BeMe #elg g gto]l 4,=2,p'=0.7,0"=0.3, «=0.95 o°]i £9&AH]Eo]

<Table 51> FojH S o, ArAAZA A9} 8ol Zbz} IAP, AAP, NAP olat 713§
3 @Av) o] HAAALL 7| wA AN E s AuwAd 3 AAAA S FA g2 B,
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<Table 51> Operating costs of equipment E;, E; and E,

4 1 2 3 4 5 6 7 8 9

o 150 50 60 75 85 95 105 120 130
E, 180 40 50 60 70 85 95 105 115
E, 250 20 30 40 60 70 80 90 100
WA FAPE Zolnd Aul Ejo AFAE/NTL jy=4, zAZuE E; oo
Fo(i)& 7&d <Table 52> gt}
<Table 5.2> Values of Fy(i)

i 1 2 3 4 5 6 7 8 9

Fo(i)| 907 9543 9756 9943 9943 9943 9943 9943 9943

IAPA3) tetel E3 i) Wate (i =30|astR) I(i =3|H),(H=4,--,9)& 73]
wed LBIH=6) < LIH=7)Y¢ ¢ 4 Atk A HHALAZXE  [=6 otk
$o2 AAPAF tate] 53 7o Wale (i =3 olaat®) Ag(i =3|H),(H=4,-9)
g 7ae] ne A BIH=6) < AGIH=7)9¢ 2 & At A AHALYE my=6
=3 E=F  NAPZZd datd =3 id  dWeed (i=3 olAan)
NG =31H),(H=4,--,9)% 738 n@ NQH=T7) < N3H=8)J<¢ & % % 2
PN HAALLIIZE n' =T o]t

6. 2
¥ APE A&ARSFo] BB AR Y 2HNEAL TN S1EY ATSe HA u
9 o WA AP EAPNEA BAN YL ANKE A2 FHOE HAT. 2

1* AuSES FAAE TR PR el A8 AGuel WbeACl 98 wHY

4 Qe 1A 2% FARuaA BA 8L Aus. 2 R¥e AdFARAA

AulaAnge Aostate Aduel AATAANYY DAUE 49T 4 At AAAHol

Lz& g0z AUHYT ole AW AAFAT

= Ague RANRS) A wAFRAS] BF EAdE RHFAPCIAY AHAE

1}% ZATHAUES WY Hs4e 2 PIIAPAAPNAPING Fohe AL 2 4

tch °l A AN 2 4 A
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