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Cost Analysis and Economic Evaluation for
Manufacturing System Installation
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ABSTRACT

The paper examines the cost analysis and economic evaluation for manufacturing system installation
in a metal industry. The evaluation procedure is consist of four steps. 1) Attribute determination of
manufacturing system 2) Cost Estimating 3) Alternative and Mode! determination of manufacturing
system 4) Economic Analysis. The impact of manufacturing system installations on employment
displacement and strategic benefit is discussed and suggested to make a coherent determination of
company’s objective.
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AN 2] AR wE HEEA B FAGHI e #F AR A, KiahorstblE o3 Alxgo=
o]0l AP A HEHE ZAHSE Aol 4T3 oz, FHE + e LAYy AT
£ 33 F UL A=A, Blank(3le £8/1TH(Net Present Value), W ¥4 & (Internal Rate
of Return) 52} #¥¢1¥F 5 E (Discounted Cash Flow)2d & AHE-3t] A4t Al2H S Hilsle 3%
AutA 9 n2AEHE AAH AT Primrosedt Leonard(15]€ HFH T 2oz HaAikAlAs el A
2Holn BAAHQU AL dASE A2 gL LA

HZde ¥ T EASA F3AAE AOANLAE S EfHoE EAEI] H8] AEAAA
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ol HEEoke PuAadd LA Beld FYHEL Uon, AF YL4AN2Ee BEHE HFH,
v AALE, SQA2MTY 4708 Frasz FEED = AL
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FAE EAsn A dAEd Hadr] 43 Jgeze 5440 ¢33 H4E YA 7|3t
€ Z3AF2A gitE vimstes PHU 71235 Y (Payback Period Method: PPM) 3} ©lzje] =& n)
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2, Ad, 7%, @8, AN2F3 g duAnrt B4 7] Wt} Fu AME Agsiw|, 44
2] 60%0]d& FAete dutAvld vs B 15%E A{se JAHRRE B4 ge @AL 2
Aoty 94U dvtAnl BEE &L A £ EASAY dA A= ol grl w 2ol

HAM Ao B 29 19 ABANAo] FF guie AAY FE AP AITYPE vd ATHA
H] Hote] o] g-&= ZFAA AW H(Economical Approach)® oz AE 3 Adulz o)Rolz AlA¥ H
7tel o3t ¥4 4 HWH(Analytic Approach) 127 S8 Al2d Hrlo] o] gsts A2 A
=% (Strategic Approach)2 & 228 4 1cH10].
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T AL dAGE o2 JdHYY AL Ao, AFL ANE S R 7t o] wolx B
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REHEEZ 4AH, LAHE d Roly Fu L2 AP}
E 2 RHEE HYrld AL EHE 44

I 44 &7 £4 Hl& &7
Load capacity Brand Robot cost
Repeatibility Availability of training Installation cost
Velocity Quality of training Tooling cost
Programming method Documentation Energy consumption
Vertical research Installation support Labor cost
Horizontal research Spare parts availability Maintenance cost
Memory size Installation leadtime
Acceleration Pre-sale service
Deceleration Servicing ability
Degrees of freedom Warranty
Reliability
Diagnostic capability
Programming language
Software
Control type
Recovery from error

ERES =98 Hidy] A% $4EL E 244 ERadAn qere AFss AL HAle 7

SHola BAAY WL 1 HY] ARl BYAI} AFHA FAY 4FE yote] 2R g &
& FAt] i J1NE Yol ARy} Hoz vg/EH EMo] 713 oG a¥ER 2HE
AAZDE 2HES] v§ £42WAM nisE Rl 2RETUY BPYe AAGENE A7 4
UMz BRE dehlle 7 B4R Pyold 2HES] vgRNd B =5 ¥ 31 g
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X

Robot purchase costs
Engineering costs
Installation costs

Specis] tooling costs

Miscellaneous costs

Direct labor costs
Indirect labor costs
Maintenance costs
Utilities costs
Training costs
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2) A9 AWy ZHE AXNE A A2 AH EAYYS AYHA Aoz FYHE 4
AFAL T gon, 2REE oj=Ar 9L giste ALHEH, REE dAd diF FAF =
A8 2HE A9 HRgdE F£AYY vESAYH vl F= F¥7 gF-Eojrh

tigte] ZAHA 2 dile] iF mdse) Aol YA o, 4 uieh 1o diF =de] MdPo=m 2
HES Ado] #I gAEdg duzyel Fdoz Jehyd g o o] 2de HAEF 2HE
o] Melo] 2HES Y JAN ZPAL BE£3A] gt RREF AAR ¥, 2REJ A £4& F
g7 E U A o8It ZHEA o|FojA

Maximize  f(X)=)_ fi(X))
jed icl

C; < bs
Li< x; < Uy, v, el
oA7|M, [f(X) : =RE 4% Hustse B4
jed : zEEE 2REY Y
iel :2RES £4°0% oFF AY
X; DA $4E JeEE Es
X c 2REQ HA §42% o|FF HH
x; : 2RE jof uigt x, o @

o

U, aqg Aol o 248 AN T
L orqw Aol o 238 AT
c;, :RRE j9HE
b : BREO 2ol FHE
ooz tigh 2¢] iF mde HdAL GUNNT HFE vl &L HAidHe A4HAsset)d] FAH
28] 7124 (Economic Service Life)& ZAIT. AAF Mulx 7|2 A 8A7E Foid 212 YA
A3E FRAHRTA S AHE7IT nd T AR 258 8(Capital Recovery Cost)o) 34dts 243
AMuA7|1Zbe &9 2 {FAHSo] FHPoRA AFHER J|7te APz uFAF JEIAFAHe
2 AAser P} ARAFuLL Z7uE3 AR dES7HAnnual cost of capital recovery
with a return)& T3t FREHE A1E27 ZAF Fdo A FAY £9 713E5L Ad AL
3 Hgor & vl 44 veidd
ARPT ANA%E Sl 223 890 gl olFE S0 FGAAAAHY HAXz QA A
Eoz ALHoR A Ay BeviEL B43A €9 7o EYHE 27|GAdME JHE 9
HAd G2 nlgy dulz loz QI HEE vnde AUt U eyl AAFEN 4
YA AY oL M2 ¥ Fo 3L A=V T84 foh 2 ARES FHY A3
ol A Aaglel o GulEL FANA Fh 2y o ) d@dulgor Wi Wie s
Fo] B2 Afde H U At WA FFAP PASFo] B YL Ade 2§ B
EY 4 i d4ul gL e PYAEL Az 245 b Lot ol HBHIE AL JF
2 UrE A3 2d= g A2\ ot 2o g zde o g

I 1<
inimi X)=AC, =—+—) C;
Minimize  f(X) A= ",Ezl J

7N, AC, : n7iztel WA JIE FEH S _
7 e 288 275AH§ BAGARLTIRe) Be) BEAXE 0)
¢, % iel 22 L §AMS
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#d F4£3F FUFe 2¥ 3944 BoAs AAFP BEdE ZAGAl g8 FAFIH= 74 4d=
ZH8 7oA Aolth AYAE F RE o] FHJo] ojRoiA =, HirEad wet 4379
7FE71A S AAZIA 28n 8&7)0) 1F/AS AAAAS AddEct AYAE 7olg HA RS 7)o
¢ ooz Ztm, WE GAHY FEL golEa FAVNANA Jlolg YTt A4F AAE A
A AMNTARAE 9A £AYLR ojRojzth,

By o] FA) 1Y 49 o) B 2HES =UHEAM 7)o A sFAYe] AFHHD
el ZAdAr UeA AL SAHUT. APAAe H¥e 2REF TRaYsA B2 RAFL, £
SE AN REL wWddtn, AEE A7IHoz HAEY, Urte A Wou, A disl
AurHQ H4E Fo.

e A EWF T AAHUR, RRES AN ARAT(Time Study)& AA8He
ZQlel W F7)A7to) 88122 AAHAUD. o] FUARL R AFdd T P4sPL 1315
oel/dz FAHRen £AYA Y AisE L 800 d9/d2 FAHUG

o] £X|oAY 1AL G} gt
1) 2R Ed 23 F71d AdFe 2 F #Yc)

2) RRES $£9L 10d0)a, AE /A= $10,0000] ),

3) o)A&L 4 12%0)t}

4) AEgoHde mstAl el

5 HA7 $£9&L 25%0ich

6) HAE&S 46%0lct.

7) nAY g WHY|, £ AxPAAY FIFUAZREHe] FH2 FAHECL(R 45)

2

5] (6 ) 1: 437)0] 712AA
O 2: A&AA
1 O Aol A Q 3 3: 8% 7]0] 7+371A
Q 4: AHIA
o 5: ZAH
) 4 6: AL

oy 3 7o7kE A]F
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X 4 RHE 4Ad ©g 27HL

H| 849 kaht))
Cost of Robot (base) 80, 000
Special Tools 3,000
Installation Cost
Rearrangement cost 1, 280
Installation cost 1, 500
Feedback & Interface devices 5, 000
Feasibility study 300
Rearragement Cost
Conveyor cost 4, 362
Fence 670
Feeds & Trays 2,000
Special Tooling Cost
Grippers 4, 000
Special arbor & fixture 2, 000
Control lucks & safety 5,000
A u] & $109, 112
ES5 vid HFEE Wy
FIF3F dY HZ($)/da
AU B4 9 Mula =R § 6, 000
+gul & 3, 000
71&#te] 308 v'530
AMF d HE(2.59 4§ 2,721
71exe A4S 5, 000
] 1, 000
il A HEw| 17, 801
AR M2 A4 ol = $60, 000

v ZHE FEFIN AAFNE 310, 000= sPgetct.

31 344 ¥4
E 4% 5258 Z 234 $109112, 3 WEH/Y $17,801, 3 =Fu] £9)/d $60000¢ Aoz

o

1 A2 2AN+ERODO] +3E B 62 10454 &

F58¢ e,

kil

FE5(Net Cash Flows)® gAM3¥E &
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A% | 20/ | MEQNR | SuZ5E0/R | IALAY | AT BRs 8
1 60, 000 17, 801 42,199 14, 867 34,645
2 60, 000 17, 801 42, 199 21, 805 32,818
3 60, 000 17, 801 42,199 20, 813 32, 361
4 60, 000 17, 801 42, 199 20, 813 32,361
5 60, 000 17, 801 42,199 20, 813 32,361
6 60, 000 17, 801 42, 199 0 22,787
7 60, 000 17, 801 42, 199 0 22,787
8 60, 000 17, 801 472, 199 0 22,787
9 60, 000 17, 801 42, 199 0 22,787

10 60, 000 17, 801 42, 199 0 22,787

v WAzl A o] FalQte] b u] 834 (ACRS) & A7l FFAYSAEE AT B
£ Adulo]z, $1e] 10dolug 53 Ap4to] Hoh[12]. zrbe §99, 11228 ALEY, 1WR9
e $14,867, 2@E 0] ZrFE $21, 80500, 3-5d%9] Zrke $20, 8130]ch
ML ¢8F 58olA A7HE B Q5o 0.462 I8 o)z, GAF FF3FL £¥E3

Fol A&< W Jsolth

E 69 HFEEL o2& EXHFETRONS ot o] Astdch
) gMd 43358
{108,112 - 10,000] - 42,199(P/A;, 10} = 0
o] Wo] BEx3 &2 oF 4096%0]1, B4 of 2458 02 Abg

2) ¢MF dgEF

{109,112 - 10,0001 - 34,645[P/F;, 1] - 32818[P/F; 2] - 32,361[P/F; 3] - 32,361[P/F;, 4] - 32,361[P/F,
5] - 22,787(P/A;, 5I[P/F;, 5] = 0

o] He] B, oF 2876%0|51, 4717k of 34802 AAHATH

gz, gAEe) WSS PANE A, A47U45&(MARR) %0l E2 HAle F7)%
J Hgel ANE AT 4 SR ZHE AL AP B $A9 FRAL 2HA7 A A
zsjojo} & AEES AT E ZASE EAYEML ALALE o, W £984E X 604 Fof
A ARE 2B 4 NE e guel FEse Yeme den Yol MEwrst 4%
48 7% 4+ A ATHY FAY A 4T 341,900 @k,

1) H&8E = (BRI - BEAA) + (AU L/ATALH) ¢ X

(109,112 - 10,000) + (17,801 / 341,900) * X

99,112 + 005 X

(AZo/AALF) « X

(60,000/341,900) * X

017 X

i

il

2) £84

u

i

i

99,112 + 005X = 0.17X o|mZ X = 99,112/0.12 = 825933.330|c}, 1o g, HAFH Exdo] 345
71 9 A= 825934 units7t AAts olof & FHoj}
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32 A¥EE 2= A9 BAA B4

FRAALA d& A3 A UL vasied AF dojuds FAs Fodgtrlole] Pikgs
apolojtt, AEH WHE £AJYET PGaFo] ok o]2F )HE HA e Hojop Tt

F3do] "YU 800 units& A3t d vlde] TREE ojfdte A4 WYL oY 1315 unitsE
ARG, 2 unitd +9¢ 301018 Y, A Bol£Y L $34,190(0.1+1315¢260)01 2, mF-H| Ao =
A3 £Yo] $60,0000122 F ¢4 $94,1900] do}. &t AFEES e ¥ 79 #o

E 7 A0LL nid 433884

A+ | +JE/R) | HEEG/R) | £HISFE/R) | AL | GAF I §
1 94, 190 17, 801 76, 389 14, 867 48, 089
2 94, 190 17, 801 76, 389 21, 805 51, 280
3 94, 190 17, 801 76, 389 20, 813 50, 824
4 94, 190 17, 801 76, 389 20, 813 50, 824
5 94, 190 17, 801 76, 389 20, 813 50, 824
6 94, 190 17, 801 76, 389 0 41, 250
7 94, 190 17, 801 76, 389 0 41, 250
8 94, 190 17, 801 76, 389 0 41, 250
9 94, 190 17, 801 76, 389 0 41,250
10 94, 190 17, 801 76, 389 0 41, 250

1) gHd BF58
(109,112 - 10,000] - 76,389(P/A;, 10] = 0
o] ule] ExH gL oF 4096011, H47Ie o 245007 A

2) gHAF d53F

(103,112 - 10,000] - 48,089[P/F;, 1] - 51,280[P/F;, 2] - 50,824[P/F;, 3] - 50,824[P/F;, 4] - 50,824[P/F;,
5] - 41,250[P/A;, 5l[P/F;, 5] = 0

o] Wle] Ex 422 o 500%0lx, A4 oF 2d oz A4t

ez, SAs Aaslhsdee 25%0lne o R U HE 4AE 493 wINY £
otk Mg, 44eE nEgezA 4AAY AL A4V 2T & AN AxHolo} ¢ AF
9 A48 2AtE BAPEAS F9E dedt 2o
D MgEE = (B - ZEAN) + (AVHNE/QATARP) « X
= (109,112 - 10,000) + (17,801 / 341,900) * X
= 99,112 + 005 X
2 484 = (FRFY/ARARP) « X
(94,190/341,900) « X
0.2755 X

A9 Aol 99112 + 0.05X = 02755X olE= X = 99,112/02705 = 439,521t} adez, H4F
FEalodo] B4 =7 AME 439,521 unitsE QYAsior & Hoju}(ay 5)
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AAA BEA7AE ALt ALY F984% ZHE MHAd mze ¥EEAM P AAHY
olHEL AMBS} F£AYe] gAdE ZHE Mo BHY sl w2} vgeLEE FHEY
2dg A$3, ol noldEA AT Huld g Fue FAE Aot o] =EdME Tt
A gotg 1 AAA BAL sPAT He AdE AN TEYEL AT 4FFH ERAEAL
g ot uigtEe F¥FHY oY BF FAFT Z2F L UE £ U Aotk EF E =FM 137
A g Z2Ao] oz THAQ o (Hu4, T T #F 7= Yol &Holth 53 AF
A 2k Al 2~ ¥ (Intelligent Manufacturing System)E=949 ZAAAHL Hriztes o AN 9471 FH(Cost
Estimating)o] m2|slojo} & Holm, HZe] AAGAMNAY HAHQ v L L ANE S&53e FAF
&H(Concurrent Engineering)®] AE/MAdAdre] g7 2P of22 AgPsior & Aot
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