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A Study on the Economic Life
of Public Ships

YeHur Kim

Department of Shipping Management

The Graduate School of Korea Maritime Urniversity

Abstract

Shipping company operates ships on the sea and pursues profits by
producing and selling maritime transportation services for freight charges.
Therefore, in order for a shipping company to survive, realize profits, and
keep growing, it must minimize the costs of ships which are its
production facilities. In other words, it is very important to decide when
to replace the facilities after buying them to minimize the costs on
facilities while fulfilling its required functions.

The purpose of this study is to determine the optimum timing for ship
replacement by estimating the economic life of ships through the

comparison between the increase of operation costs due to aging ships

- vii -



and the capital recovery according to the depreciation of ships.

Accordingly, this study established an analysis procedure for ships’ life
cycle cost based on the general studies on life cycle cost, established a
ship cost breakdown structure, and proposed a life cycle cost evaluation
model appropriate for effectively predict and manage a ship’s life cycle
cost.

Besides, this study estimated the economic life cycle and life cycle cost
of the two training ships which are used for students’ navigation practice
in “H” University by predicting the capital recovery costs and annual

equivalent operation costs.
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<E 32> FZ 1042t duttf = F 2

NEed NERT T
Interest rates of CBs & SBs

a4 =

) CEC IR 27

Deposits Loan& discount

1996 10.79 11.21
1997 11.32 11.83
1998 13.30 15.18
1999 6.90 9.40
2000 7.01 8.55
2001 5.43 7.70
2002 4.73 6.70
2003 4.15 6.24
2004 3.75 5.90
2005 3.62 5.59
2006 441 5.99
B 6.86% 8.57%

=4 28 AASA 94X (www.bok.or.kr)

<E 3-2>= 322 AAZAAR AEoA BFH I Aoz 1996\ HE

20068 74+ o] At & = WEE dER AL gt

tete] AAGS vud v 27 ES Ldsts Aok e =
Aol weEh ek ke A=t @Ebd = 7] wiel, 24 3A A
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2ANES deuAY 248 el BAASE AL
98, B7HA S (price index)@ 44 71EAEE oW Azt §99 714

2 #a, 1 o e ofm AgeAe 1 A g9 7}
AwEel AEE 1000 @ el 5A 2 ebd Aol

<E 3-3> 2 1047t BIt MBE

54 %

W= 2005=100

282 =7} R

1996 49 3.2
1997 4.4 3.8
1998 75 12.2
1999 0.8 -2.1
2000 2.3 2.0
2001 41 05
2002 2.8 -0.3
2003 35 2.2
2004 3.6 6.1
2005 2.8 2.1
2006 2.2 2.3
o 3.54 2.82

=2 KOSIS 7l A XY (www.kosis.kr)

of A= AFY 2 AV (FH71E )0l AAste] Exeta jloen,
AAFEL W 27t A T3 274 dHE A vxeta ok

THENATEZE 2¥ A E7FA 9 (Consumer Price Index=CPI), A 4k=}
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7}A1 4= (Product Price Index), %" & 7}A] 5= (Wholesale Price Index), %% %
A WA 7} A A4 (Gross National Product Implicit Price Deflater or
Index)s o] Jom veinit;t Aeld o2 g g A|lFstal 3

27T ES dtHoR LA =7kl oeiA S " dieke 7

A A 7ol AojAd giRE HE A =T ES ol&dH. <&
3-3>% FH+ 1049zt BV s E ol

(3) AN A&

<I 34> 0[AE- 275 S0 WE A-H MdHOXE

¢ EERE S EEDER:
1996 ] 21 4.9 3.6
1997 11.83 4.4 7.1
1998 15.18 7.5 7.1
1999 9.4 0.8 8.5
2000 8.55 .3 6.1
2001 TR 4.1 3.5
2002 6.7 2.8 3.8
2003 6.24 3.5 2.6
2004 5.9 3.6 2.2
2005 5.99 2.8 2.7
2006 5.99 2.2 3.7
22 1047ke] Aol AEe] Hit 40

LCC Aol = stalo] Aztd 7FAE adste] sdAFe] 7HAz &4t

7] A8l 27Hd s E S WEolAES A sl shue] AA ojaE
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4.1.1. €durxe w4

4.1.1.1. &9F71418 =24 [19)

& Hl 8

C=Cr+Cp+Co+Cd

ANEH| = MAMHZHIE 2SN 2H2 HOIHIE
Cr Cp Co Cd
NS&= N2 &= N 2at= N2&=

<a% 4-1> B.S. Blanchard 2t Fabrycky2e| LCC Z&!

o] =92 B.S. Blanchard ¢ Fabrycky® WHOoZA A & A ZA X~
g0l +1 F7] H&E& FAe7] AT Edojt)

U= Ao9d vE EFAAE Ed= 89 Adods HAAY dicke
Aestz] 9 o2 tiehe] Mg FAeta, HUleke Ao ®m o] Foj it

AF/ A2 & v E4e7] AT WHEeE Add LCC 2

<29 4-1>3% 2

19) AWA, (AR BAHA 8 9 ST Gl B A, | FAvsta A
Yuhehel FIAASREE, (20054 6

_47_



4.1.1.2. #9F7/¥§ =24 2

N

Alphonse J. dell’Isola 9} Stephen J. Kirke] W2 7}%] Fdlo A AL
oA = LCC Al&=de] A7 =5E Alzsisiv. 7] @AM 719, A=
ofgA AAY AAAZF LCCol HA o &S vt A& stal oA 44
GA et Fr]g kel A FEsta a2 E ARSIt

Alphonse J. dell'Isola ¢} Stephen J. Kirk7} Al etal dnkz ol 7)o nl &

Ao ol <18 4-2>9 7l o] RAL xS Ao w AAE Ao

+

20| By

C =Cpc +Ci
|
| |
SR =25H|I=
Cpc=Cd|+Ci=Cip Ci=Cp+Ct+Cm + Cu
| | 2 Cp
Zay= RN el g el Cesn U\ ailRET
Cip C=Cd+Ci == Ct
E& Cm
AL H| 2HEH| A& Cu
C = Cdi + Cdm + Cod C =Co + Cpa
— LS 24| Cdi G&A Cpa
M= 8l Cdm 24| Co
— A& &ZH| Cod

<& 4-2> Alphonse J. dell'lsola 2t Stephen J. Kirkel LCC =&
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4.1.1.3 FHF7|08 & 2 320)

o] e v FFe] TE Fa TIALYS 9] AL el ol
BdoAE FUFE/HE 4% A 2 L §RDC), £4 % AAu§
18 (ASC), FA£C), 7] (28] &(TC)e] 5
AA 2 TRl @t webd F7F78§e LCC = RDC+OSCH

%

9
wm
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r <
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)
jus)

Q25 AL <F 4-1>7 2}

i

<E 4-1> FHF7|HE 2E 39 HE 2

5 Mg o2 &

M

A7 BT HlE (RDO) | ZHERIEH] S, A 7] &

=& % A ¥E0S0) | EnE, Fu B oA o] Gu|gEh]
&

A 2~"lo] T B]-&(ASC)

2] £(IC) QR &, 250§

7] (A 2w &-(TC) N= A|~Heo] A}g 5

20) H&E, S8 AAH £ $EFIN Lol B AT, FAskn sy
FEAAREH =, (19984 69), p.32.
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Al Wzt Aseitte dolth AgAtd e &t FHIAA E71H S

~

N4 2 d (Army Life Cycle Analysis Model, 1986), A <&%2 A A 9 3F7]
29 (Tactical Radio Communication system Life Cycle Model, 1975), & -
EAA 2" B S 9% v 4§ A F(Cost Guide For Army Material systems,
1976)5<= & & A

I AA el e HE FAH] o v S A
Ao AtElE AHEY <F 4-4>3 2o FHFIIHE AAES A E b
4 5 ARARVE ety 2= s Erel A ek 2o
AHlE = vES FA7] M= A HE o

o] 87t
4.1.1.7. $9F710 ¢ 29 7

of BdlE wgol o) ATHAT FRHFIIHES A7 R HEH S
(RDC), F#HE-(1C), =84 R ALH(O0SC)o2 T Avt. whA s

WF70 4 LCC = RDCIC+OSC olth. 7t w4 2 4Se 74 ofeo
<HE 4-5>9 7},
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‘H tgtudirs A5 a5 1SS 9o 254 238 £93)
T gk AHS JE FAAES A AE Fold =FH AuE gAY
e 20059 1296 zE AzAo|th BAL 1993dEe] AxE
2007 71 o2 Mol 1438 FuAolth ¥ AMute] HAlE oo <%

6-1>3 2o

72 F AA BA
WHEN BUILT DECISIFTR 2005 DEC. 23RD, 1993
LENGTH(L.O.A) 117.20 M 102.70 M
BREATH(MLD) 17.80 M 14.50 M
UPPER DECK:10.85M | SHELTER DECK:9.5M
DEPTH(MLD)
MAIN DECK:8.15M MAIN DECK : 7.0M
DRAFT(SUMMER) 5.90 M 5.414 M
GROSS
6,686 TON 3,641 TON
TONNAGE
NET TONNAGE 2,005 TON 1,121 TON
6L42MC/ME B&W 6L35MC
MAIN ENGINE
8130BPS x 176RPM 400BHP x 200RPM

MCR:19.0 KT | MAX.TRIAL : 17.0 KT
SPEED

SERVICE:17.5 KT SERVICE : 15.25 KT
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<E 6-2> AMS| Ad=xH|

Az FAH] WA
T =l H] a1

DA A7} 36,270,449,400 | (A =1+ = 5-8]+ ZH])

A 2 1) 22,357,000,000 | =&-FA} FE3}

&= 5-H] 11,699,760,000

7 ] 2,213,689,400 | (A &H]+ =FH)°] 6.5%
2)d -2 H| 1,813,522,470 | AI%=Y7+9] 5%
3ol & 2,359,045,781 | ((=Fn0]+ ]+ dwreln))e] 15%
1FA7t 40,443,017,651 | A 2D 7k LukdE] v+ o] &
5)F-7F7FA] Al 4,044,301,765 | =971 10%

Az A 44,487,319,416 Y | =97} + HI717HA A

=2 A, "AEA AN A% BaA ) s g ek, (20039).

<¥ 6-3> BM 9| A =xH|

Az A YA A
T = H] 51
DAA Az Ak}t 10,607,000 | WA z=Hd(F) A<kt
2)713 2 o E 5,309,200
AT A 1,500,000
17,416,200 US$
A3 A 19934 & A&
13,832,900,0004

=24 el 9 4, TRyt A, e ktietal, (1994).
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Amnle A7 A5Ee AL A B-CHe AT 16% Fsakgon,

(9 - /Liter)

9= B-C#w (1.0%) B-A++ (0.5%)

1995 105.6 152.4
1996 129.9 193.6
1997 196.1 248.9
1998 262.7 327.1
1999 232.5 260.6
2000 294.3 351.2
2001 309.7 368.2
2002 322.8 361.8
2003 339.2 405.7
2004 367 473.8
2005 421 570.6

A4 oy A AA dT9Y (www.leeirekr)
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6.2 ¥
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9

A

o
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A

9 B2t

6.2.1 AR BAH %

<E 6-7> AM 2| A2 3| 4|

all
=2

A1)

o= nd %9 A/P,0.04,n A8 5] 2]
AE7HR ( )

2007 35136998 1.04 11129813.9
2008 34003546 0.5302 6918638.1
2009 32870095 0.3604 5501651.4
2010 31736643 0.2755 4782276.9
2011 30603192 0.2246 4342502.7
2012 29469740 0.1908 4044143.7
2013 28336289 0.1666 3824213.2
2014 27202837 0.1485 3654859.1
2015 26069386 0.1345 3519987.5
2016 24935931 0.1233 3408123.1
2017 23802482 0.1142 3314307.6
2018 22669031 0.1066 3232590.7
2019 21535579 0.1002 31611875
2020 20402128 0.0947 3096952.7
2021 19268676 0.09 3040424.9
2022 18135225 0.0858 2986418.7
2023 17001773 0.0822 2939382.8
2024 15868322 0.079 2895633.7
2025 14734870 0.0761 2853556.2
2026 13601419 0.0736 2817259.0
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Adwtx o g dute] #H& 3009do=w X 9l #2477 Study period)
o] AW A% E&AA (Uncertainty)o] 7142 7FsA o] =mobxlv. wela A
A o] zpE 3] 48] (Capital recovery with a return):= 20075 € 20263 7} A
Adube] = 7|kR v g2 of 20 7]t disto] AR R FARSAT <&
6-7>2 A9 A=W AEIFHE YW Zdor 2R3 H = 20056 12

o] EQE Azl WA AR E 2007 R FAT st

(F - ")

ax | MO shequ | las | O soe g
2007 | 0.000 3453549.0 2017 | 4.609 4711114.3
2008 | 0.4902 3587300.0 2018 | 5.0344 4827184.7
2009 | 0.9739 3719277.5 2019 | 5.4533 4941481.5
2010 | 1.451 3849454 3 2020 | 5.8659 5054059.4
2011 | 1.9216 3977857.4 2021 | 6.2721 5164891 .1
2012 | 2.3857 4104487 .1 2022 | 6.672 5274003.7
2013 | 2.8433 4229343.2 2023 | 7.0656 5381397.5
2014 | 3.2944 4352425.8 2024 | 7.453 5487099.5
2015 | 3.7391 4473762.2 2025 | 7.8342 5591109.9
2016 | 4.1773 4593325.0 2026 | 8.2091 5693401 .4
A 9 717to] wE AZFS 7% H] (Annual Equivalent on Operation

Aqul e wEus 7 wge] Ao

1093 S7Hee] Hdts Agste] Addsden, A4 FAR, 71% FA ],

nynel WEMNE B4 ANe g9 FQ

o
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<E 6-8>9 ANF/hEIuE ATnY A AN FAFE L F
sl k.
<E 6-9> AMo| ZoIZbS7tu| R

(Fe - ")
A | A% | AR | FAEaegu | F5/4A00E
2007 1 11129813.9 3453549.0 14583362.9
2008 2 6918638.1 3587300.0 10505938.2
2009 3 5501651.4 37192775 9220929.0
2010 4 4782276.9 3849454.3 8631731.2
2011 5 4342502.7 3977857.4 8320360.1
2012 6 4044143.7 41044871 8148630.7
2013 7 3824213.2 4229343.2 8053556.4
2014 8 3654859.1 4352425.8 8007284.9
2015 9 3519987.5 4473762.2 7993749.7
2016 10 3408123.1 4593325.0 8001448.2
2017 11 3314307.6 4711114.3 8025422.0
2018 12 3232590.7 4827184.7 8059775.4
2019 13 3161187.5 4941481.5 8102669.0
2020 14 3096952.7 5054059.4 8151012.1
2021 15 3040424.9 5164891.1 8205316.0
2022 16 2986418.7 5274003.7 8260422.4
2023 17 2939382.8 5381397.5 8320780.3
2024 18 2895633.7 5487099.5 8382733.2
2025 19 2853556.2 5591109.9 8444666.1
2026 20 2817259.0 5693401.4 8510660.4

_79_



A%l el A A A

ZAbE A8 5 o)

ol v

H] -2

e
ol
w

el

=

ﬁO

o)
oo

2007 F-E 20261 7bA] A 717 20

o
T

<18 6-1>

K

e 7 (T.C)= e

Az

3

H[(0.C), ¥

(T.C.) = A& 3]5H (CR) + A3t57H&3H (0.C)

_&O

ey

&

-

K

ol
<l

<

3|

—— X}=

16000000.0

14000000.0

12000000.0

10000000.0

8000000.0

IR

6000000.0

4000000.0

2000000.0

H

O

_80_



6.2.2 BA 9 BAA %

<¥ 6-10> BM 2| A2 3| 4|

(=9 "4
oo nd 2 o] A/P,0.04,n A2
= A&7 ( ) ) %)
2007 7997145 0.09 354900.3
2008 7608095 0.0858 337704.3
2009 7219045 0.0822 3207417
2010 6829994 0.079 303934.7
2011 6440944 0.0761 2872445
2012 6051894 0.0736 270709.9
2013 5662843 0.0713 254253
2014 5273793 0.0692 237874
2015 4884743 0.0673 221572.8
2016 4495693 0.0656 205349.4

19939 % Ax® BHO AR5 Fn &L 20073% FHEIFH A RE 2016
74 oF 10d7+e BA7|tow AAAY. BAL AzM9 AMe o

E=YeA 14dely ® Fuiutelma RAVHE 10002 Fo AAA F
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FANFE (T.C) = AR HFH] (CR) + AEHES4 (0.0)
<I 6-12> BAM 2| &HAH7ZtS7tH|

(2 : A9)
A | A% | ARAFW | SAdgedu | FEhdau g
2007 15 354900.3 2999037.9 3353938.241
2008 16 337704.3 3102672.991 3440377.308
2009 17 320741.7 3204933.892 3525675.615
2010 18 303934.7 3305799.461 3609734.211
2011 19 287244.5 3405290.84 3692535.331
2012 20 270709.9 3503408.028 3774117.881
2013 21 254253 3600151.026 3854404.051
2014 22 237874 3695519.834 3933393.841
2015 23 221572.8 3789535.593 4011108.391
2016 24 205349.4 3882177.161 4087526.562

<™ 6-2>04 X-52 AES, Y-F& AR,

A1k5 7k €

29990379 Wl A AxA o2 Frleta U= Ao=m UeRHy
9 Axd BAol &9t wol ofv] BAA FHFIIE AW

Moo A%dte] ¥ AR dFHth BHO FARF G AR
g%ule] wske]l Welvk B ARF LG A FFS WE AL T 5
21k,
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