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Abstract

The existing fisheries managers ignored the fishery environment changes,

have built

competitively vessels of efficiency superiority with related corporations, and have captured
indiscriminately fisheries resources. The economical engine horsepower selection model for

fishing vessels shorter than 24m is developed. Also,

the economical engine horsepower

selection model system is verified by the existing vessels, and the optimum vessel scale and
engine horsepower classified by the type of fishery and scale are proposed.

Key words : NPV(&@8A714]), CBR (24215, optimization(&23}), dynamic programming (A
3Y), economical engine horsepower (AA2 7|@=}&)

M B
AL FAAAY N U FEH FAHAY
Ashe ojgle] B 4Re dSsuAl S
el olele Rojolng Jbsd & ulaole
Al AZshok G FEIAUSY ofule] T2
Aol BEQ ol)el FYeHE ML 5 U= A

7 Aol Besit,

53] FARQO) Aoz T gol g gne
E57F A7) Al 2715 A4 el
TR APIHES Feto] A4l B, Fold F
Aell g FAY B7HE A% A FREort &
Zolt}. o] Z& AP g ojo] Fale] gl
& HA Febd, 7] AQA T T dEl dF
T 71 Stk Az 2 Qulgly B

otk e ofgle) FApr) A Al ge) o

FE"P
m

o ¥

4 Lo g

J’Corresponding author : jwpark@chosun.ac.kr

FahAl gt ofe] 7h 2Q1S AV A A
o SEEn ojele) AYedst £43 I8 o)
qo) H5S A 5 9 & 5 Aok

of & AP WE oAFYAT] FA 7]
o I FAY B Shaig 2 Rl o)

o&z

VA weA fEF Aolekn ma
B2 347 AET sl 2%
M3 gleke R e olle
2 4 ek et ol FA7E Akl
S i ol ) 228 Al A

‘u_\._E_'
B

Do Bk 230k

2 > K

HS
y oﬂl {o o, sk
m{MLH”
L
o
r:i

o 0
_0‘_{_5
5&
F
_Q
e
10
oM,
2
0
r_>.i
_ﬁ
i
A
o

ot
i =
flo
> 4
9 >
mﬁi

AV A sl o
23 olgdel olFe A=l
}azz A% KR FE
991 A2 Ao AA|Hol

2

>~
Rl
:10
N

r[m



2Xo] FAE ojHo® YAFEE s, o4
Z olANE AANS AZE 5 Y= AAHS )
dlatod ofwle] ExtagAl An 9 A5FUE 9
o Ao Faalel d4s e7Ew ok

2 Ao 24m u)yk gk o]xo] HY.F l

B, F71BEA7], F7lhol 2R BHY

9] 5o UF?Jr & ﬂ?—% SR k=g
A olde] izt TAAE Y @
gkl Q5 AgAgd e ¢
g Jl#ne] AARs 5 712
311 AARE FAEATH
‘2301’“«] AAA 71dmE =&
ﬂ@ lﬂr }‘“f—i AAAN B D AP A
b AAE ZEeE R REE A

7wl @y AHAY
192 Bat ASEIT,
g dlol o]
AEEE L
* ﬂlOlEiHﬂOl*ﬁPoM A e
A% H8E & AT Sk

771 2™

471715 (economic criteria)
Agels 2974
2 S7F7F el
AHAH AJFE T3 JoHRE ot el
7 AgstA wkdd & Qe 87 dsjor &
Holt}, olHF A& Aol oA o4l
AR HWVEORE NPVE 7%= & Fof A
(CBR :Cost Benefit Ratio)” & A-g-st4ith.

o thet AAY 3
o ofe ;

Hel 7

FH7F 2

NPV:[Zn}lAt(lJrr) “1-Co

o714, At td=e AFEE(RHYU-AE)

Co: #7152 vl&
n : ojMo A
ro gl

CctE} o} «l

NPV=] ZW]I(PXQ,VCN)X(I+ P - Co

om AAA H7h= NPV = 09
)] £ BR ¢S AEshs Zlol
gk #7h Qi) Wikl o]
d ] vkz CBR¥V oIt 3714
499 @E F S ¥
CBRz 1w T4 74271 Sl
I ol A9 F5E Y3 Fapt HE Rolth
CBRY & #uju] H¥ulgH oA NPVHe &
de negsy) 98 vl BANAE AR
sabate] TR Exbo] tdh Smele Wrpgto g &
o) ag4de BRE F Ak

-9 NPV
] NPV gte] A
Tl ek 58
‘:1 19}0}7] 74
A 85 CBR2
7tE e #kele l

18
o=

'u:lo_.

r°*‘ f°"

ZHY 7120EEY ZENA

o’ el EAE HH3 rpHer Fua @
o= 7 Ao AEst A5 F duHYEE T
Aatojor g Alojct, HAske] UdnbARl AL 5
¥ 5 (independent variable), =& &4 (objective
function) 2 #<kFH (constraint) 0.2 Hv F&
W4 (dependent variable) & # A3} a1} o] 4]
ArtetA = 7401@ upglaA 2 AFtelx Hska
A s ulE A gt HA3 EAE AR
LERA ﬁ}%ﬂ /ELEP. HA 3} FAZA AR
- o)A A o ebFsiAl AAstaL kellA A
3 AAA SRS el AFHCBR) €

v e I/}E]-LHL BAgRS Jeb Adn. eal o
AgrE Adgehs 498 6] g8 2715

]r”ﬂﬁ*a s, (0= 1~N)& &g} 7|4 3}
ZAAEWol s ot Fdstel Ayt
A yE s g w o, o =1~N) g F
Aboll A rakar, theel yE ASH el Wt
FU3 HAANES “}io}fﬂ He, & 4 (=
1~ N)J HAAA AN F A A2 (DP:dynamic
programming) V& AMHEEFSIT}

ollA AAIR 4‘4 93} 71 & E-gste] F7EA
o] Mo AAA H7h= B Ase] wet 2T 5
Qo XA FAS} FF aEstd &
m) ojdel HA%EHE ojwA AQs=rt sk A
XPE HeMoz st thAAE HZ G|

2ataal stek, Follis oA A AFSHo
718e] &9, 5 g1AeRle] dHsita

1w
23 ARshs Avh wov goge ol &

O

Sopod LI J}n___mu tlo
rEr 3

_\&2‘:



24m vlgk ool AA A 7] g}

Q1Z0] =7 WESA A el ole] st BAo
2 o)71ME %2 Wae] wE ofd FAH n}
9379 2ag AN @tk = oju) eI
7H7ke) | wolvk AsalE e WA @ %
1oAe) BAE AetnA s,

BAL] 7122A AR oj4e] Ee) (1)
W1 wEse] ozl Ak HE® ool &
99 wlEe At Ao, ¥ AT 34
oo £ RS gt go) AL

](V(),Ul,vz,, JUN) =

S A-B-F,(Vy, v )R,

— E (x,)-Dl(14+7) *-C

= = o A
‘\;_]', VO\_, }_7]4 }\\:]_]'j_}-“jc' Vi, Vo, v .. ,Uxn

< mdnicl £efo] WEthy spgata,
aREv, v, vy oleta & o,

.....

vi= VIV vy=Vy/Vy, .. .oy=VylV,
F 2=
o171A,
All3] Fold o]F4q
B:13] &9 Zo]An]
F(Vv) 1 1@ Zo3 sige] dan(id o4&
Hog Wsh T v o g Fojay,

FM(VOvUn) = anV%U%a(Un)(L/VOZ}n)

o indES] daotd (Y/ke)
LR FEP) dmam

a(vo) 1 71348 &80 st dg40] 354

Ro @ WAt 29PN, Rp=dV,v,/L

o, de A7 2Yds (4/D), LE d79) 2o

En(Xn) :nld}zgl ?]i_ ]'TI'Z] l—t?— nk ”}‘X] %)BL %

TEAY x) 9] FFRA,

E, (x,)= (Bxi+Byx,+By)w

Bi
Ay
ol
o
)
9
g
s
e
-1

C = Ch + Cm

& Cpl= AAR-2 714,
Co 7185-] 7HHo =,
C,= K,V o2& gt}

K2 472, ¢, o 7132 3oz 459
3o} vlEshs Aoz *Mﬁh:}.

#H v Sy HAg 2y Hed vfE3y
gt e ozl gtk = EAFQ WHE 7z
HIPHE o] g3l *7§°P~ AAetar o] E ZF A
3o, 11 X Fig 13 2t}

A, o]x2] Balo Ak A3 EAE S} Froude
2 g de) v go] Yepyu®?

4

Cr=f(A882 F)

S, Froudes oIfe) WA= BAE nH
Moz Aziste] tet Ao nfgFAe e
2 sglon

AR, 71E B 2L AEE Bashe 29
A AFES o] g3k

JubA el EAEA] o] 2o A

NS SRS 5 |y, e, ORFE Wy

oA 3]

Y=a Xyt+a X+ +a,X,
+ay X12+422X222+...+annxn2
TapX XytapX Xat+a,X X,
+023X2X3+............

X, x SR SAA APA o= Qo)



VLY

a5
START

{ Define Global Variable |

|

Basic Data Input

Steel Ship |

FRF Ship Ma 20 less. ¢
Main Engine Data Processing by Ship
Aux. ljanmg kinds : Regression Analysis

Cost by Ship kinds Method
Vol=-G/T T
No ’@
Receive the Receive the

Recorded Data of Recorded Data of
FRP Ship fr. File Steel Ship fr. File

Ma 20 less. ¢

[ CDWT = AHull - LWT |
i

Analysis of Fishstorage

Environmental Factor

-]

Step tl)y Step
Cal. of Total Fuel(days operated
& voyage)
Cal. of Vfuel, Vfish, Vfresh

|
[ (Vfuel + Viish + VresDS = Cb/K3 ]

Viuel+Vfish+Vresf) S
098 < fuel+Viish+Vresf 10
GDWT / (CDWT) Cal.

<<ZAHull = LWT+CDWT Departure

]
1

l (G/T) Input Vs (Cubic Number) V |

Restore File
T

l

r (G/T) Input Vs (Cubic Number) V |

___I__

Scrap Record

Sign

|

Scrap Record
Sign

1
Analysis of Fishstorage
Environmental Factor

Cal. Fuel cost

[ Cal. Fishing Fuel cost |

|
Cash Flow Estimation
>pW (Total Cost)

r Analysis Productivity Vs Main Engine J

i
Step by Step

Cb (0.4 OOCH OO 0.8

I

f AHUl =r COLBT |

I

| Cal. Powering \

] Analysis Cost Structure Vs Main Engine

FEconomic Criteria
1 Min CFR
2-Min CHR

Restore File Vs Min Engine

]
Economic Engine for Vessel Size J

End of Loop

File Close

-
-

Fig. 1 Economical Engine Horsepower Selection System.
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Table 1. Results of the Economical Horsepower
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Fig. 5. Results of the System Output.
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