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A Comparative analysis on economic viability of

Rainbow Trout Aquaculture by Farming method

Do Hyoun, Park

Department of Marine Business and Economics, The Graduate School,

Pukyong National University

Abstract

Interest in the production of inland fish in domestic demand is
increasing. Production volume is low but steady, and among them, the
trout fishing industry, which successfully combines the Pyeongchang
trout festival and the cage aquaculture, is highly anticipated to
develop.

The trout farming is carried out by Recirculating Aquaculture
System and Running Water System, which have worsened the
management conditions due to increased environmental awareness of
inland water systems and caused unstable management due to climate
change. As an alternative, Recirculating Aquaculture System form
method has been highlighted, regulatory compliance cost can be
reduced through reduction of environmental load, and form environment
can be artificially controlled, so it is relatively insensitive to climate
change.

From a socio—economic perspective, the management practices of the



Recirculating Aquaculture System and Running Water System were
compared and the management performance of each type method was
compared with the management results of each method through
economic analysis to analyse more business—friendly methods.

The financial statements of three years and average for each form
method were investigated and analyzed. The analysis method was an
economic analysis. The 10-year cash flows were analysed for 2015,
2016, 2017 and 3-year averages.

The analysis shows that economic analysis of Recirculating
Aquaculture System is economically feasible in all three years and on
average. The results of the Running Water System show economic
feasibility except for 16 years. For 16 years, the price of the oil
formula was 500 won lower than that of other years, so the
production volume was high, but the total profit was low, so it was
found to be not economical.

The analysis shows that Recirculating Aquaculture System is more
economical than oil, and the Running Water System should stabilize

the unit price for business over the long term.

_Vi_



HE

AT WA

1.

Gu

ol
oy

—_
"o

20174 =4

ol

AL
00

o

)
s
ol
;OO
o

%

il

~X

N
NJo

ol

I
o

Ho

7}

AAH L=

Aol .

-

b

fite)

)

ol

—
fite)

4

A}l 3ol

o

ol
oy

—)

il

e
K

el
W

KH

tol A1 Aol 7]ofsh=

of Edglth(o]gAt2011a).

YR AN R ol B dojsle] &

o) 5 1=

4o

e

A
A

%

= ol A

10]3} o]

O
RS

el

el

noXs S53S Rainbow Trout,

=
il

4 olf,

03
—

%

SEER IR

Qloj%

D

Steelgead® -2



—
fite)

o]
il

o

AeFo = 2

ki3

o] &

o] 7AthETh.

e

N

7

22 A

i)

—_—

=y
o

3

X

4 e 10T 20Ce] v, 25T o4 Hu

AbE AER HAME] %3, 5T o]t M= Hold

18C 9ol A

!

boaA

)

AhA e 7T"8mg/ ¢ ©1W, Smg/ ¢ ©]

T4 o] FE(pH)+= 6.778.20|t}.

el

Zipete] FolFAe 19659 19 H

o]
N

olH, I HFALZF 50:d o] AT Fo

Z=

o A

)

ox

+

A4

vAO

%0

M

R

¢
i

of

o

o

o] ¥7] wZoltt(o]d 2013).

=7 e

2

—
o

=

Hr

ul
=

2. 4874

=

B!
e

Hj - 2000).

29l

oF FHTh(

=
%)

Mo
Mo

el
ok
ol

o



2 AR x

0o u
=0 H

3T

A AN Ao

of Adol H3Att.

o
=
o)
T
olo
+

ﬁo
B

[©)

of ¥ e

o

=y

A}

[e)

L

<

A

}

0]
yul

]

o
1l

q

719k 7HEo =

o

0

o o} zo] AUt

of

=0

=

0]
pul

L= |

A oF

o
it

ol

Tt 1990 F

°

il

7] 29
oo Bl

=

s <l e Abel =

)



KeX
=

/2)1—

SATHEF=EA 7% 9 24F 2017),

} =] &

Hlo] HEF &3 ofF T8 TR F9 AAEF 80% o
A

)

XA

==
=

g

73

=
Rem, 29

=

Aol Abger Al v

3}
<]

3}

= 7ke} A st E ZE

o] FX¥ At 1987l A 1989
vl

=

R

A
tact. 2 A3 Akako] 2uj

oA, o

o

s
=

<= AN

oA o
=

SekA 7% 9 AAF 2017).

=

—

43 5ol 7)

spo] Zunl 2}

o

o~
T

RR:

=
=

il

=
¢+
A

TR
]

=
o
_io

B

A717F = A

-
1

HAl =

o

H

H $LEH(o] 5] 42014).

1

-

il

)

B

]



20 SO T oW o E
0 7 . > o o
N T = o TR ) T 8w
. AT it s _ .HO ﬂ_Tﬂ ‘mwl Jl
Y BR gr AT o] il B . il
- o ~ = O oo
ﬁo o ,ﬁm il aw o L 1@1 5 B =z B
. 2 T 3 ~
' gl M,u_; = T & ) g X = oF
0 IR = oo i O i ®
T oo O % T P o2 % 7 N oar
i o8 P ) ey N 3
# & =y o0, 0 - o 0P il
0 ) o) - 0 S
e 1iEr 1,38°z2x
Y Hr — T [ RO X ooE R Wo o
O ° = 4 T T o
2T v/BE T gmak e 1eF T
™ N gl (2O L P L
ol N ry = 3o |00 o
G o0 WA o of ® ® T %° XO
BT R R S R R
| =0 \WH 1A — _0 —_—
o o 2 W T e LI
= < N ] Ao e o A “ o ﬂr
= T ode F T e iy T T S
o 2 T Tk e TR B e
o o 2o O AR B xS % T
o od P g T Tt ¥ oo T ow
T T = TR PO R X AR m W
I o Moo R PG O T
— ~ e = ol ¢
Zo & K W A do MM % i do BX %) mOm CRITK )
. il T — £
o B OFEE goaR (TEIT T
< b 3 ,.__ﬂ 0 e o) —_— o]
. T ~o 21 or W T g5 ®m T A 3 o
<r o ooz o T T Ry TR
oo _:T B O mo o < i) B2 B B = - g
T B 2o o 0B . » _FRE
,_rlo.ﬁ .mmo . HL N ‘N_r \._,uw_ ,UI ‘)AI H.t 112! ‘.mo th O# . n_m_l
R o oo = ON OB T oW B B W I

o1
3947t A

H]-8-(B/C)H]

]

7

(IRR),

=W

]

[e)
=

=
T

A 7 H(NPV) I

Fea o

PN
RN

°

=4

=

20



B!

To-

)

oM FTxel gLt

(1993)2] el A]

0

N

o
h

o

Mo

)

R

btet.

BAA E&HAA

3712 et

2,400,000/m2°] .
7 ¢k 10,0007H

o

i

sk719] 4% 13,300

o

i

AT

)

5= A A]

=K

-
1

874 7-(1996) <]

o

A<
HE

T AR

el

il

o)
NV
0

T
A

o)
to
-

J

i
B

oF

A
=)
ot

tde. 1 23 3

)

2 g

o



=

}‘éi

1}
“

-

1

dIGE R
fol b

°

7}

3|

%
=

Abzol %

=

=

%ol 9]

-
1

-methyltestosterone
2](1995)=

2.(2007)
q

J
}

£

1 17a

o]

W7 vrERs e

X o
L

R
50

)

Al

=

1A= Ao AFHATh

m}

bl ot

Nepal, A. P., Basnyat, S. R., Lamsal, G. P., Joshi, P. L., &Mulmi, R.

°

ol

M. (2002)



(50%) 3 Ab=

o
=
Ak

z
23, NRs 300/kge. 2 Zuj7} ),

Anz Aw

Q

3
A& (FCR)2:D= Yetwt. (Trishuli in 1997) ©]

s
=

3]) 255/kg©]

1 NRs 45/kg?] ©]

9]

g NRs(F

she

3

)= [e]
NS 5

of Ashz FAY EANN Aol

< 17.6%°|t}.

=
=

o

st eh.

Al A

el
Gt

et

oY

o

vzl

il

EEBRERPER

-
3=

Johnson Kamina(2014)

o]
e

o
)
)

o
wH
i

B

zel
or

+

Njo
o

%

o

0
HH

-
1

Lasner, Tobias, et al(2017)

—
fite)

—)

boh 1 A B A9

S

IREE LR

Asheleh,

98

A4l



B
ey

el

=

=

Fsop)

A %
olelo] A

A=

=

Hz

Al
T

=

EEERE
T

Al 2=
o]

=

Aol §o RASA 28l 32.43%,

L EF T
BFT Al2=®o] 10.23%= 9} RAS7} ¢F 3.28] =gkt}. whala] of F A4l

=
=

7}
R ETE]

UERA AT

k=i
A deEbt o, ofF

=

I

[e)

=

1

I AIRAED) Alsglo] £

o
=

o

=

ol A

3

&
=

3

=

=
puy

=2 A

o] RASA] 2~

2.8v 2} 1.41)

ok
2

o]
7}

[e)
17t

I

41 3H2018) 9
AIRRAS ¢ AIRBFT(¢]

]

o] BFTA|2" X} 79% o]AF o} 1o u}

2R & Y

A
9e
H

S =2 ddE o AIRRAS Al&~HlS &

BFTA|~"R T

(2011)& ©f

]

FH ol F AA

3.



SR Rk A A

ba itk s

°

=g e

H

.

i Hl

5

2

Aoz

RN

=

it
38

i
fite)

el

B

Hlo

g e AgAd S A A

k)
H

il Hl

9]

&t

—_—

o

N

RN =R

7} ol Fol Ak,

o] oF 1571

=]
RLe

A7

715 o

)

5o 9

[e)

L

+(2012)

j
a-

]

Felew, 77 the
4

ot

gow

=

A
pul

NPV ¢} IRRS A

o we

AR AL L o] 9lel 4

=
L

SRR

=
=

REERE S ELEERATE]

J o
Y

X
_T
]

Zolt}, wehA

+
B

B

o

wK

\_a
I[N

H
Tl

<

2143 NPV e IRR

%

_10_

Tt H U=

AT

sttt

°

[e]
[}

L

178 A (2017)

2 ol A

o] of3te A Al



, = e W S T R TR OW R W
ﬁoim:_ﬂ,_ﬂﬂ_fxaﬂﬂ ﬂmmuwwﬂwgigé
< H ,ﬂAII o o ﬂ —_ 0 BR o ;O.._ o :
ol mm o ™ K %Vo KT B @L do o) o)) & oy %o I M
@%Wﬂ%&% 5o B X R TR = oz
NG 0 T 0 o _ . — ~~ =n )
Wr mm B LW o = iy q_r.ﬁ m i of b = ey n o7 MM <
B S T TS I R O S U T I e
o O T o K - U - . S i TR R M
m_wo ‘A|o o B ¥ W ﬁ J cl ‘X| E.t MM -~ X0 ,r/ k m o HT_ :i mﬂ ) M mﬁ
o) - 0 ~x X 3 r X
4 oo oo X fa o TOW g M o wm o5 g
LT ol m S y AR < =
N A =7 oY A W o I N L
SIS IR T o N S
N —~ " Oﬁ E o )A,.# @ L#E ~ o} o ;IV‘VI X w ~ o}
N = I o s SRR Kooy N K
pT oo NE oal e wa oy RLmy > &% =05
mo A go Ty P ) Pl o g&d LU B oH 0 om N -
=) J— ey ~ L =0 g <t 0 e} To X =
— © b AT Lo ™ < ° i) o N o X — BT o
o T o = o RO s o CUR Yo - zm =
T I A I S
TPRER AT o T 7gxgod s gz
o =) W Y B RO mo o.w HH e I T < T B ) X0 ﬁ,ﬁ
j R ™ B Ea U — T
@ e \UI Nrw_ _M ﬁw N %o_M = \W O_E NAT &S o) ‘M < ey ﬂﬁ ,UF ﬂ_OI = Onﬂ
oy B R AR ATﬂﬂTﬁﬂﬁE%ﬂ%J
o TN —_ T % > il c . o
mrEs s R NE IS S AP T e W P
G I e Ay ) e N B = T o 2, TR
Y o owom o R | N ] o X - Plogo BT
T s R R e B o 05 O W o5 oo .
%__Lﬁ%mogﬂﬁwﬁﬂﬁv%ﬁim%3#%3%@@
Wwwiﬁﬁwﬂﬂ%ﬂmﬂﬂmﬂﬂ%%wﬂwwg}%%
< oY <l T L TN
B 4 5 o X TH o W o~ S 0 T o el
Jariy e BN B 03 ) T ™ D o o = T
fite) ‘q \w O — © _/.A
@W9%M%Wz_utmo_e%%a,_m%mﬂwwmﬁmM Y
%%%@rﬂﬂﬂg%aﬂ#%%moﬂL%,meMAMﬁH
I =B - BC QR (I -t I O < A

11



19999 FAF A 7F 73}

ol

A

274 1980 t 7} 4]

Foith 1o H)

=3
"o

=3
"o

3]

\A
o
oy

<
50

AH e, HTol= 7t

=
=

Al

=
=

o, %ol

g Bh= A

3}
=

2] % A 7}
2016.9).

1
o] 7}4=7F 3,659 of7F= AA FAFE thH] 6.2%9]

283

1&

v

™

A)o

20154

Fel 201611 = 35,400+, 20174 %=

)

2=

I~ =
b 1l )

) 2=

TAEE 9] 1%8S

A

<7k

g

)
36,1435 0.2 vEhY, dxF 2718

B

o
A
T
ol
o
%

—_
fite)
el

AL
00

o

s

=0

H

wol WA A4

il

2016.9).

]

<

=0
<)

i+

A} o

—
fite)

o)
nE

4o

10

B

N
NJo

el

B

_12_



&

<

A

Lowsd ¢4 A

ol
P
B

oy

N
&+

B RE WAt Y of

W

£ T3l 20034

H =2
T

g

oH

W
i)

S
il

W
=3

Hlo
i

70

o
A

i

RE 20173 %74 W

B
<

el
700

T LS 2872402 UES

gare
o}
oy

B
i+

W=

N

ZA}7]

i gi¥] 2,320
Foh= RS 251, 20039

|

b

T2 31,044ESE HA

2

D

Ak

A

s

d

< BEY 83.7%=

ol
Njo

guel

7}
] As R 2003d 5B 20174 7HA]

S

2017

ZFAl
ARt AA

AA % Ao

23981 == 835%F

=2 3

= H[E&& 28,724

gl

& 2553308 HAY

2

1047+

ato] A

—L
L

Ny

2 v o 74

B 4 Aok 20129

=
=

= 7FA

|

Ao
- 71

s

ol Hl&] 155288 ] AL

=
=

7HA

tol 2003 WiR] 2017

S

=
[¢)

s

L L
1. O

3

wr

fite)

I}

]_
7

o] 3,649
Eolt o AsEo] 695%7F S/ Aow vhehvh

&

/1\1,

B 2011 o] H|E] Al

=
=

=
[¢)

A 20134 o] F A LA o

o}
by

HolA= ¢

WEE 20179704

AR s Ao 2 YERLTH

=
=

28,724= = 14.8%

_13_



U7 FH e 4965502 AAWE H|F 690ES t] AAste] &4
Qo™ 2003y tir] 2017d %= siF A AbEFo] 3u)7}

o~
T
F S7teATh AA A" T oAlse W HolAwt Ak S #

o ]
e FEW AL B 5 9
W o]l gk

_14_



<& 3-1> i ojge] A4 AR (2003~2017'3)

(2]
T 2003 2004 2005 2006 2007 2008 2009 2010
Al 19,680 25,299 23,839 24,843 26,760 29,180 30,071 30,982
o 7 17,399 20,415 21,760 21,395 23,424 25,343 25,718 26,326
EiEas 127 78 101 479 177 726 511 345
3 2,016 4,670 1,883 2,879 3,027 2,993 3,742 4,085
7] & 138 136 95 90 132 118 100 226
T 2011 2012 2013 2014 2015 2016 2017 AA B
Al 32,270 28131 25,414 29,774 33,055 35,400 36,160 28,724
o] 7 26,521 22,872 20,461 24,081 26,236 28,268 29,500 23,981
EiEans 262 321 210 306 474 265 219 307
| 5,297 4,688 4,525 5,191 6,168 6,673 6,285 4,275
7] & 190 250 217 196 177 192 156 161
A BA, oI EEE BA, DT
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<#& 3-2> U1 o] A=< |k (2003~2017'F)

_18_

(k9] - Rk £l
2003 2004 2005 2006 2007 2008 2009 2010
126,719 167,212 175,727 200,409 223,089 275,285 273,750 333,834
107,990 147,122 161,491 180,905 204,122 249,325 246,752 304,018
2,737 1,657 1,770 4,645 2,383 7,036 5,419 4,571
11,467 14,021 8,318 11,010 11,852 14,141 17,043 15,441
4526 4,412 4,149 3,849 4,733 4,732 4,536 9,803
2011 2012 2013 2014 2015 2016 2017 AA B
377,466 323,340 345,437 372,111 407,482 417,547 456,003 298,361
343,639 288,373 315,194 337,328 370,685 382,635 422,259 270,822
3,735 5,089 4,240 5,664 6,899 4,273 5,126 4,353
20,131 16,859 15,413 19,182 21,064 21,167 20,896 15,867
9,961 12519 10,590 9,937 8,835 9,472 7,721 7,318
3, o F5E B, IAETRA
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<E 33> Y5W o F AAY A%
(&9 1 &

T 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 B
o 77 21,395 | 23,424 | 25,343 | 25718 | 26,326 | 26,521 | 22,873 | 20,461 | 24,083 | 26,237 | 28,248 | 29,498 | 25,011
7o 8,012 10,597 | 6576 6,766 3,021 7,257 4,365 5,217 5,716 9,089 9,904 11,067 | 7,716

| 7] 2,985 2,266 3,905 3,869 4,282 4,960 3,825 4,040 4,764 4,267 4,933 5,307 4117
5o 7 1,878 2,882 2,811 2,137 24652 3,015 3,067 3,390 3,304 3,064 3,066 3,358 2,935

= 1,223 1,495 2,543 2,636 2,734 2,802 2,745 1,571 1,827 1,960 1,714 1,651 2,075

Yo 1,281 1,094 1,871 2,001 2,002 1,917 1,975 1,121 1,206 1,269 1,370 991 1,508

ol 706 800 1,028 930 1,169 1,434 1,738 1,068 1,636 1,419 1,724 1,658 1,276
FolF/ 775 331 1,562 1,177 956 960 371 612 317 787 524 481 321

vl ek | 1,138 798 432 506 703 569 466 609 714 360 331 3824 704

AN 322 240 381 476 391 443 574 403 537 455 514 457 433

o] 382 269 379 279 255 233 413 226 488 250 303 320 316

Az EAH, ol

i3
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<E 34> Ul ofF Aaad |y

(che] Rk <l)
THE | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | W
o F7 | 180,905 | 204,122 | 249,325 | 246,752 | 304,018 | 343,639 | 288,873 | 315194 | 337,328 | 370,685 | 382,565 | 422,250 | 303,805
Wgol | 114,672 | 134,616 | 153,826 | 141,976 | 205,435 | 232,828 | 172,377 | 212,370 | 212,157 | 252,226 | 273,329 | 301,529 | 200,612
SOl | 10,698 | 14680 | 16373 | 21,420 | 18553 | 25980 | 23,669 | 25473 | 32,097 | 24,161 | 21485 | 30234 | 22,069
W7l 9273 | 9184 | 13902 | 12455 | 12,823 | 17,698 | 18544 | 16,888 | 19,097 | 21019 | 16962 | 16894 | 15395
5 649 | 7010 | 11,352 | 12,674 | 13294 | 13699 | 14640 | 9879 | 12,084 | 13745 | 11,226 | 12781 | 11,573
o] | 2914 | 3298 | 4895 | 4692 | 5206 | 7,169 | 9200 | 7439 | 9667 | 8245 | 8821 | 8812 | 6697
gol | 5335 | 4757 | 7474 | 7815 | 7151 | 6440 | 6940 | 4,109 | 5326 | 6205 | 5792 | 4764 | 6,009
mE] | 4758 | 4956 | 2693 | 3752 | 5887 | 4641 | 6,194 | 6531 | 7477 | 8993 | 8564 | 8734 | 6098
FAN | 4177 | 2903 | 4583 | 6150 | 4892 | 5041 | 5994 | 5134 | 6662 | 5025 | 5371 | 5403 | 5111
27kel | 3879 | 3369 | 5557 | 5949 | 5615 | 5405 | 5926 | 4,102 | 4403 | 4397 | 3799 | 5833 | 4853
FolF | 1849 | 855 | 4084 | 3112 | 2348 | 2983 | 3,179 | 2398 | 3125 | 2999 | 2296 | 2376 | 2,634

SR

A5 SA, o1
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<& 37> T LEgo] AN

(9 - &%)

[y

A L= G 5 7] e}

342 (135) | 192 (14.2) | 69 (12.1) 41 (9.7) 40 (20.9)

229 (9.0) 104 (7.7) 53 (9.2) 52 (12.3) 20 (10.5)

227 (8.9) 104 (7.7) 61 (10.7) 47 (11.1) 15 (7.9)

226 (8.9) 108 (8.0) b (072 44 (10.4) 15 (7.8)

25°(9.9) 132 (9.7) 56 (9.7) o8 (I'W5) 15 (8.0)

204 (8.0) 112 (8.2) 45 (7.8) 33 (7.7) 15 (7.8)

147 (5.8) 85 (6.3) 30 (5.3) 21 (4.9) 10 (5.5)

185 (7.3) 109 (8.1) 34 (6.0) 28 (6.7) 13 (6.6)

156 (6.2) 89 (6.6) 32 (5.6) 23/ () 12 (6.2)

170 (6.7) 109 (8.0) 32 (5.5) 20 (4.8) 10 (5.0)

177 (7.0) 94 (6.9) 47 (8.3) 27 (6.3) 10 (5.0)

226 (8.9) 116 (8.6) 55 (9.6) 38 (9.1) 17 (9.0)
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o] ¥ EFS t
HA7EQ 2016 == BAEAFZA T FA Aol dA el A
Fe A Bl 1 dojEFo] AlFoer Yo Ho Fujrize] et

s 8¢l Atk 12 s BuikAe] T g % AL f7

ke

dAEe A BE SR FEAdo]l oA FEE ARSI &
w0l oA = AL A Aese w8 hA & A7 ARAY, A4
Lol drjshx] Fako] M ariEu Wy rojd 52 a17|e} Fd AR
AZNNA AAskA XE AAAE ek, A8 FAMEAARY HA=
]

2 ARE BAE 200098 A=A e A AddE

<®E 39> A 9E FA|E0] 4HA7HA

(&9 kg/¥)

2744

. R o4&
Az (zes | 28 2B 3= | z4=" 43 | #=
2013 7,342 7,463 7,193 7,142 6,150 5,818 6,092 4,907

2014 10,036 | 10,244 9676 9,905 8,696 8,633 8,000 8,044

2015 7,328 7,447 7077 6,972 6,792 6,350 5,058 6,080
2016 6,607 6,722 6,375 6,153 6,774 6,361 3,000 5,828
2017 9,122 9,260 8,341 8,921 8,317 8,305 7,146 7,760
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<3 4-8> AYFHF IRt N E)
= ot 4]
2015 2016 2017 AR T 2015 2016 2017 a7
33000 | 31,000 | 36000 | 34333 13,000 14,500 14,000 14,167
o | 7o (50%) | 70(50%) § % %0 %0 )
120(50%) | 100(50%)
1,630 1,100 1,150 1,250 1,630 1,050 1,100 1,290
9% 94 85 91 88 83 80 84
31,350 | 31960 | 30600 | 31,303 11,440 12,035 11,200 11,558
B A F 94 97 103 98.1 65 725 70 7038
B A 103 91 87 8838 57.2 60.2 56 5738
# 8,500 8,000 10,000 8833 8,500 8,000 10,000 8,833
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E 49> Sl FA G FYT £ A3}
(k9] : )
e
T 2015 2016 2017 INA=E Ha
= H T = 2 HZ = H) 5 = H T
uf] 2 o} 260,865 255,680 306,000 276,052

FTHH| 53,790 28% 37,740 21% 43,200 24% 44,910 25%
A& H] 73,699 40% 79,999 46% 77418 43% 77,039 42%
A7 = 11,700 6% 11,700 6% 11,700 6% 11,700 6%
-4l 975 1% 975 1% 975 1% 975 1%
Al 7 2] B 10,000 5% 10,000 6% 10,000 6% 10,000 6%
LA IR 13,250 2% 13,250 1% 13,250 7% 13,250 1%
A A QJIF-1 70 H] 2,750 1% 2,750 1% 2,750 1% 2,750 1%
- 2] 1] 1,000 1% 1,000 1% 1,000 1% 1,000 1%
NS} kA 5,000 3% 5,000 3% 5,000 3% 5,000 3%
Al A & T 1,500 1% 1,500 1% 1,500 1% 1,500 1%
713 2] 10,530 6% 10,530 6% 10,530 6% 10,530 6%
oF - H| 350 0% 350 0% 350 0% 350 0%
el vl 1,000 1% 1,000 1% 1,000 1% 1,000 1%

il 185,544 100% 175,794 100% 178,673 100% 180,004 100%

o] 9 719,230 79,886 127,327 96,048
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(&9 - A )

o
T 2015 2016 2017 3t
79 i E 39 v E Z9 o % 29 o
uf] 2 o} 97,240 96,280 112,000 101,840
T HH| 21,190 24% 15,950 18% 15,400 18% 17,513 20%
AFEH] 28,405 33% 32,983 38% 32,200 38% 31,196 36%
ardi=t 6,300 7% 6,300 1% 6,300 % 6,300 %
4] 375 0% 375 0% 375 0% 375 0%
Al A H] 5,000 6% 5,000 6% 5,000 6% 5,000 6%
AT A 13,250 15% 13,250 15% 13,250 16% 13,250 15%
A Q-1 H] 2,750 3% 2,750 3% 2,750 3% 2,750 3%
T -2 ] 1,000 1% 1,000 1% 1,000 1% 1,000 1%
N s} hk A 3,000 3% 3,000 4% 3,000 4% 3,000 4%
Al A & = 500 1% 500 1% 500 1% 500 1%
712 4,650 5% 4,650 5% 4,650 5% 4,650 5%
oF 4] 450 1% 450 1% 450 1% 450 1%
e vl 400 1% 400 1% 400 0% 400 1%
T3 87,270 100% 86,608 100% 85,275 100% 36,384 100%
o] 9 9,970 9,672 26,725 15,456
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<R 51> el M 43 sehej kA o] FEAddE FFarske] 201549
FE 20179 3/ A Fatel] tidk T 1043 dusEd cd ATt

AW (NPV), W42 (RR), B/C ratios &% 4A4 B4 T4

A2 AL A & 45%E A &ste] A48t L AR 201592
NPV7} 4392453 o= 08t =4 ugka IRRS 31%, B/C ratio=
1272 FF3te] A Aol e ez #JuH ATk 20166 NPV7E
4444397 o2 0Rt} =4 ystal, IRRS 31%, B/C ratiot= 1.28%=

Foto] AlgAe]l e AoE FIEHIATh 201749 %= NPVZE 819,824
A doz 0xtt =A Uska, IRRS 50%, B/C ratiox= 1512 +4239]
Al el e ez #aHddnh 3R Har NPVE 56225130 9o
Z 0Rt o IRRS 37%, B/C ratiox 1.352 =387 vhgieh,

3MdEel it wF AAA BAMdA Al sdtta dde] HYo
M, NPV, IRR, B/C ratio’} 25 &34 vgkeh 201593 201638 4
Hrw 2015927 dejerz 2016130 ¥l 5009 0] U EgolxE B
tar AAA e A vwA vbA vgirh 20169 % §) A el

0159 Wk 120 b o wekou A BF Foo] o 2 T

ae?

ojolM FHH|e] Mgo] ¥ uwoka, O Qe ALER| 9 HE2 ¥ ©o
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1

Sk & el 2015 =T o Ektod & &Qduv 20169 =Tt
g oA uel 20163 % =ol9jo] 2015 KT =A UoA HAo a=
A& AAAE B4 Ao 2015d K 20161 0] F=FekA YA H A
201732 A947 B4 F /b =2 BudrtE QA8 F 9] vy

oA vhgron, a2 sl AAY B4 Aut by 240 vehg

<& 51> =@ e] A &4 A

T NPV(H 4) IRR(%) B/C ratio(%)
2015 439,245 31 1.27
2016 444,439 31 1.28
2017 819,824 50 151
2:Ris 562,251 37 1.35
<HFE 5-2>% el B4 e A9 HE Fasky 201597 H

2017 W% Fatell digk 7hde] 1083t dwaEd A A
(NPV), WHE-FJEHIRR), B/C ratioZ® 53 AA4 €834 4L 3
Folth.

20151 NPVE 1684% fow 0xu E7 ughon, IRRS 5%, B/C
ratiot= 1.0022 AbgAde]l dvkar #wre] Ht) 201612 NPV7F -675%
Aoz 0rth YA uga IRRS 4%, B/C ratiox 09997} YERY AFY
gol e
=4 Y4
gEh 3/0AE e NPVE 450908 9o 2 0’ om, IRRS 12%,
B/C ratiot 1.062.2 =34 YEyt
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