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= 1) IUCN: International Union for Conservation of Nature and Natural Resources (=KX =7 & of)

2) IFAW: International Fund for Animal Welfare (ZHSE2X|7|2)

3) FOEL Friends of the Earth International (X|32| Hi)

4) ISO: International Organization for Standardization (ZHEZ3}7| )

5) DE: Sub-Committee on Ship Design and Equipment (MEfMA 3 MH| HEZQR3|); 2013 8HEH
SDC(Sub-Committee on Ship Design and Construction; MEM87A| 3 HAZX MEQ|NE AYHE

6) ITTC: International Towing Tank Conference (=A|0f|Ql4+Zx3|9|)

7) IWC: International Whaling Commission (= K| Z 42| &42|)

8) OSPAR 2|2/3]: Oslo and Paris Commission

9) WWF: World Wide Fund for Nature (MAXI¥7|2)
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Pilot-reported participation by vessel type

Vessel type Participation by sector
Week 13 Week 14 2019 cumulative
September 28 - October 4-11, July 6 to October
October 3, 2019 2019 11, 2019
Bulker 41 of 47 - (B7%) 38 of 49 - (78%) 598 of 730 - (82%)
Vehicle carrier 3 of 6 - (50%) 6 of 7 - (86%) 92 of 116 - (79%)
Container 26 of 28 - (93%) 25 of 30 - (83%) 343 of 402 - (85%)
General cargo 4 of 6 - (67%) 4 of 4 - (100%) 67 of 89 - (75%:)
Other - 2 of 2 - (1009%) 4 of 5 - (B80%)
Passenger 8of 11 - (73%) 7of 7 - (100%) 43 of 57 - (75%)
Tanker Sof 7 - (71%) 7 of 8 - (88%) 76 of 90 - (84%G)
Tug - - 2 of 2 - (100%)
Heawy lift <hamay - AT -
Total 87 of 105 {\83%} 89 of 10?[533%:} 1229 of 1495 (82%)
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Task 3.4 - Long-term in-situ real-time measurements of ambient
underwater noise, with simultaneous record of AlS data.

Leader: Subtask 3.4.3

Data Colecting Process.
Subgask 3.4.1 Subtask 3.4.2
Design process and deployrment Communication Buoy to
of the Autonomous Buoy, Shore,
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2019 0 0.0 407.2 407.2 0.0 0.0 -407.2
2020 1 2,400.0 1,270.2 - 690.0 580.2 1,129.8
2029 10 2,691.1 2,042.3 462.4 895.6 684.3 648.7
2030 11 2,725.5 1619.1 - 9219 697.2 1,106.4
2039 20 3,056.1 2,548.7 5251 1,196.6 826.9 507.4
2040 21 3,095.2 2,074.8 - 1,231.8 843.0 1,020.4
2049 | 30 34706 | 26044 i 15988 | 1,005.6 866.1
A 87,107.3 57,032.0 1,394.8 32,509.8 23,1274 30,075.3
At FEAE T SHAH FS59d OE FAES HE8HYHE(B/IC
ratio), =AAZFX(NPV : Net Present Value), W< E(IRR : Internal Rate of
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4 7 9

4.1 7N Bl E o] 7| A4 % (CIS: cavitation inception speed)= 7 H|H| o] o] A3}

£ e AA ol

4.2 zZgdg  Jhu]glo] A(propeller cavitation)= ZZHZ  EZ o] =(propeller
blade)E 7I24 e sf7} o]sdel wet dE Y A B FUME A% #57] A
E](water vapour cavity)®] @A H UFEIolth AHIEH|HE FFELS AFEF
oA By ASS WA, B olE T3 <(blade passage frequency)®] I
oAl EAEAQ I d(peak)E AT BUY AL FEHES NE FF A
HlE o] 7329 AR FHol o3 dAgTh o]4HA] A9 s AE H
gl >~ 7] H] E](sheet vortex cavity)®} ® K E 2 F|BIE]|(tip vortex cavity)?] HZWHF

of osf T,

4
ol
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oo
=
iE

< HAE @90 SHUEE BuEe, 1 pPadl ZES el e AEA
ol HIE AlFstal o)z 10w 22 AT ojzlo] Akl SUHMEY wfol, SeteEe

SUOZHE | molAe HE=Z A,

oo

5 Feas g8 93

51 FEas AdrRde A4 =5 $8%5%9 oud WA st 24

7bedt eFas Atbe olsshs H glo AlqtAdt Bl rjEANte] mRelA]
2E 24
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1 AAHFAI D EHCFD: computational fluid dynamics)2 Z=H &7} 25
o], flola BE(wake fieldE WA AALG HA H&EF Fu9

5L AS3x AAsete o 488 5 9

ot

2 228 39 ®PH(lifting surface method) =+ CFDe} 22 I =ZH 7 3

qe Aueol A olzol AgE 5 Atk

3 BAZAQ A=A E2X(SEA: statistical energy analysis)S AF&3}] 7|AIZ

HEe nFy ddas 9 IsHdes A4S ¢ Aok a8

4 3-8 43X (FEA: finite element analysis) % 74 Al 8 2" (BEM: boundary
element method)2> Z=28#H wWFAHEIL ZAFY AtolH oA
(excitation)®l] &J3l WA= AAFZZHEEHY AL &5 9 P

= FAs= H 719 5 Aok

oy

53OS 2820 B AAATNA S5 S Brlsy, mdy
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F 9 3I3=x

o= M-S 8] 4SS AHAZQ HF0 72 ZAFojok st}

A FEZE )T “ISO/PAS 17208-1:2012 -&-3F3 — AMulojA] A3 ==
So g 2 =HS A% £ 9 Az — AR Aol A o

(ANSI:  American National Standards Institute)2}  V|=r53F8F3](ASA:
Acoustical Society of America)®] “S12.64-2009 AlulollA AR S=Fg-o
24 2 A= A% FEFH AA), A deradrel] 7 &3k

(AR F) “ISO 17208-1:22016 FFFEFE — AdutellA B 550 2 9 FF
o e £ W " — A1 Mmoo AgEE AsolAe FU=H azivo|

= FAIEFO] 2016 399 g wel o] FAEFLS HAH UL

TS ISOE “ISO/MDIS 16554 A8F 9 3| gr|e — Ao ZHE WALE
= T 4 32 Ry — AsSAE JEgeln, 20139 2
[©)

i
9 oz dEYT. o] EEe e HE ARTANA AET 5
==

(G F) o] FAEEL “ISO/MDIS 165543 Aut @ Fdr)E — MO HE WAL
He £ 34 2 By — AdoAe] SR 2014 4L ALHAA
9k 3%} DIS(draft international standard) ¥ ¥olA FZAH o HAHAa, £33 o] FAFE
o] NAAZ = 20153 11€ 2FAH Ao

= A 3l FEAFE 2 3] (ICES: International Council for the Exploration of the

Sea)?d] &&ATFEIA(CRR: Cooperative Research Report) 20950l <J3] A|<He
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Zzdy Bale] 23, 2R M3 3 9T FHREFEALA A <
ol FFe L= 7 e H ZRAH EHEA, dols ¢, AA, 27 24

722 ZAEE 4 = X ZZHH(pitch propeller)”7} Z2HE AHke H Ao A
AA2HE UF de gojxl A HdANA AFstes AS £0]7] s AFZE
S (shaft speed)ell <F3t

1o
e o] el Asol FEE F UAHIFY AAdAE JHEEY 23 AZE

723 AMIHCIA FEYY Bx P FEFYPALS VI Z2Ad HAS A

AN @A ol A

k)
m
rlo
)
-
i}
s
r

stat7] 98 7HwlE|lo]Ad El'd(cavitation tunnel)¥

Auby 2o e mdAPS F=3E 5 ok

e

724 AAZRSES HES ), Z24Y 99 AANA dFHe Ho WEsgHol
EEA 5 (block coefficient)”} 0.65 H|RFQl ¥ 739 247} 3 kPa(EH o= HOolE
o] Al ) B 2 kPa(M2 1EI}) vRto|H e ESAIFT 0.65 ©]/4d AR

(*]
(o

1

o) A% 247+ 5 kPa(A1 1z2ub) 9 3 kPa(Al2 1E}) mlgheld, o] R A H o
2 FFEe AA TAse zZ=d9d St ¥zE 2Z(ballast

condition)?| Al Hl& = U= FE2 1 kPa °| Y Aot
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731 AEA FAY dLSHA RS dola B (wake fieldy= FWRIHOIA S F
THATIE AeR dEA Atk webA REAATE e A dEHE dela B
7t 7bed & AU ES AAE ok gttt Z2dye AR oF) AAHEHE
fola oA ZFEr] Wi Fdd dola d=& MEHolHE TaAR
o},

rr

732  AFolH o] -&-H(excitation response) F TZIA Ao HAR A

2 A s P Al B ATE LAY 5 Ytk

82 AMPEAA, AF 2 2AYAE As2deld 7EE WEos BNT &
A= GA/ A o3l BYSE T F &S A8 A5 BY PRAFTLS
AzGANA LAFelok B, £F4eS Folt B gol He HAWWS

83 HAAr] Fe £F42e Awsr] 9% aRHA F-Ed
(propulsion-train) T4 402 FHQAH Yt} ofE APl HH Holde =
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2) ZHIA EA] HIHE o 121

(1) H| T QIH|E(B/C ratiQ) -+ wseseereseeesressssemssmssissiicisieie s 121
(2) =BITUZFX[(NPV : Net Present Valug) - 122
(3) LIE4QIE(IRR : Internal Rate of REtUIN) e, 122
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A FEAS B ZHAE TF AAY BN F 304 THED 19AE B
W % EAA IS S AAASE Ay, 2uAE AAY BHS A% £9 2
W) w5z

01] e BAAEe BlEHYRE&(B/C ratlo), =HA 7 (NPV

Net Present Value),

(a2 1] ZHM 2 Framework

Task 1 Task 2 Task 3
BauHy o 7|28 - 7H AT TR U8 F£F Y By

sez3

| H|ZEH2H|E
(B/C ratio)
Z7|=xHy|
=M=
amgey || MEe
e HE s | &HTIIRINPY :
=7y LI 2= ol4H| oIZHIA ZH| Net Present Value)
Zul AMeige Zu| H=22=0RR
— Internal Rate of
Return)

EHE-L|

2] ZHY 2 wus

Tl o odo

(1) HI2M2AHIE(B/C ratio)

H -8 | H]&(B/C ratio)> AA(AA)EA o 7IH HI&H R Ao A 71 el ol &
Ha e Hal-grt Y stuE wejo] AAIEA S vlge AR HlEeE U
Ebdth. A7) A "AA7FA] (present value)F o]l AT Wl HIES T AW
AR AA TR E EE

H-gHenl & E4 oAM= AAAG) el WE P& Aol tiste] A A7 AR A &
gl %(iﬂ’ﬁlﬁ)% A gt M gHHEo] 1T F tih 4 AAde]l A= BAH A
)P 2 AstH, HlEo] 1RY AW FE F2 A A2 Hriet.

ns
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HIEEHYH|2=H2| AX|7tX|/H|E2| HMZtK| > 1
HIEHHE21'0|H EtZF0| JAs SHAE)z HEH

stuz Hzx B2 AZIFE Aol Bue AZIZAAY AR SR (i) ] S5
Ztzt AR gk AL ondth &, &dA7HA © =2
HAZFA & Fatsta wele] @A A Hl g FATIAE W He LTIk 1 EEA
ZHAZE 02 AW e I A2 AY Thed Aes ddd = 5 3

&
s
=
o
=
op

HOjo| A 7HA|-H|EL| A 7FK[==2d R 7HK|

= ZEK20'0|H B Y0l e MMz EHE

B AR FAEE &3 O ddE dA He BYe AVIANE YEhiEE H
|3 #Hejgol Alolell= AREY EF O 2 ATIE oA 1), stHEHIEA o W3, =VPAE
T AHEA oW QAT oI BAR FHAHAINY AFAIHAA A A (A)
Ao HE g Z2H TAEHE= 7HAE HUiske 7IEe] Qs o] JEe] = &
b=y

(discount rate)©]T}.

(3] LHE=2E(IRR : Internal Rate of Return)
H-+9E(IRR : Internal Rate of Return) g 2(AFd)ol 285 &=

I BAREEH ZIdEHs Ay dAVIA e FdEA He EelEol
FAe] iRl Eo] 9%t oA Tt &
gt AR HYSvted 22
o] stuEA Hefu|&Hl oy EFAHIA T3 ol AAHAA)Y BAEAT AFE
Aol ol &H= WHe & FFOITh

IRRS A (M)l A7 T2 AT Feolut HJef AA7FA e vl&o FA 9
A 7R 9] AHE@ANTHA)E Y (zero) 22 Stz ERAEES 3T IRRS Z2ZAHE] 9

BE Ae 7T Ao, @ Jje Z2AE #HE oW 3 A&7 o IRR
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182 dA7+A7F

- 126 —



20| IRR

—

(=1 3¢}
=

0 — O|mjol

of Y7Hx]

2
[S)

—

SR} 7 K|t

O

O|O|
_|__

—

]

LI

8

oK

M

.l

K4
I

3] Jl

[e]

=

74

ol
=

o] Z]EAA

o

=

skl o

¢

~
o

AY 24 9

73

1> 7|2%8H & 7t

=
=

T
<H

E

» 30 (2020H ~2049 H)

00
%0

FH7|7+2 20204 ~2049E930E) 2 7t

ofl

7l

AHH|, Q1 Z4H],

H&E2 =7|%

=

[

of o

=
=

| SHME 7
M

20! JtMstgon, 10 12
S

- 103

Ko
Ljo
o
ro

ol
o
ra

ol
xd

<

o
od
xd

X

il
ol
=

4|

6,000

(=13
=

7,500

=2 1.28%5 Mg
- 127 -

o

4

ZLIEAH ZE(KOSIS)Q| 5 HF(2014H~20184)
LI

pSR=2
s

9,000
AHAEIHE S ES

+ 1.28%




A

20144 20154 20164 20174 20184 H
8

13 0.7 1.0 19 1.5 1.2
X2 : 27H= A4 Z = (KOSIS)

. 294% Mg

- SR YNET| SR YFHSES 7R YFHUSEDL AFLE
Hoz LrEt”

(o]}

I| ol 2.94%E a5t

= T10 0

o 0
|_]EI
:0
ol ol>
N L
jor
E!
NI’:LI

94%= GIEY OI7iH|Qf QIZiH| ZH|o| wrey

| I

L
—

—

Bl 0 %)
2015 2016 20174 2018 2019 H

3.8 3.0 35 2.6 1.8 294
Atz - F7HE A E E(KOSIS)

- 128 -




= . M 4 o iy (T me
o %o = o
- Fa T
my oo R - ) ) T o ﬂl oF
s PR E R o *S kR E
s ]_l ]H ~
woop N v mW . 3 & )
I L Y =& T 5oy
Yo W o o ® O~ su|F| TS g
e N o il
g T oo oA +| 8 2 T
R T R . o N
—_ ﬂo o ;_- = w_m m m/ m nm._.
0| Nr T E=i
Bw s P e N S ¥ 0
) .(\ Y I~
ﬁoﬁvm9moﬂ_ﬂ% TS
n = G Kk = A oo
oo Fomm oo W T RE S inb «© H
B oom oo 4 S & < ™ & 9 d R
AL ! =
4 Ko o B m KO | R oo oF KO
o g MW AR LF K- | zo g — 4 Kk
T odo y < oz WX = o1 |&l=z = T 4 o1
do = ™ W o o +1EE X <+
o X Z F = | T Bo
oo B R o o ¥ A lE(Sl R T 5o
T o L TN N B2 %
I« R M| ar S SR
T R Mo ok o v | do oWV
oA Ko X N ONow T = 2
il — W W R~
Ea O G % SR
T 4B LI g RO g it
S N O = O 4 Nr N o =
N == [ =
U T - . = g
o W oz ooy X0 ol & &
%mﬁﬁ%A%A% Tl o
—_— 0| ok
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2,400.0
2430.7
2461.8
24933
2,525.3
2,557.6
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2,623.5
2,657.1
2,691.1
2,725.5
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= solxxy
EE AT ToTe
2031 12 2,7604
2032 13 2,795.7
2033 14 2,831.5
2034 15 2,867.8
2035 16 2,904.5
2036 17 2,941.6
2037 18 2,979.3
2038 19 3.017.4
2039 20 3,056.1
2040 21 3,095.2
2041 22 3,134.8
2042 23 3,174.9
2043 24 3,215.6
2044 25 3,256.7
2045 26 3,2984
2046 27 3,340.6
2047 28 3,383.4
2048 29 3.426.7
2049 30 3.470.6
A 87,107.3

2] HEFE

(1) =71 EXH|

z7] Bl A 45 3% SHAE 75 2ad AR 44 AEE S
Ao 75 -G Bad A4F A5, 755, Ad A9 Y 7Y L8HE ¥
= om3nt

g FHerlede B A FFLae 3 SHEAEH 5P wE FHE
2 FEHEo] desAE & ACE YEROH, FFAS SHS fste] B8 Aute
AT dApst] AHEE AER] Ao E yEyth mEbA AU g ) #EE B8-S AR
G AH] &d&of Higsly, 7] FAHIEE A8 FEias 3 SHAY FFH-2Fel 2
a3 AH 743 #HE v ES H L3

At FEas 3 SAAE 7599l €23 Y] LEDS, GPS, Radar Reflector,
g FA HAAAE A", olgw, EFHol, FFHol, icListen, Depth meter,
Acoustic Release S°| Z83 ZAo&E Yeiytown, &g AulE FUstr] At F
203,600,000 0] 202 o7 FAotHEHTh 2y ol A AL Y3 HA AFE A
M2 ddAo=zs F430Y 4 2 2 A diAdsty] 93 A& AH7E F7H=

a3 Aoz AdHEY,
o

A A FFas 3 SAAY TF5-2de A 27 FARE FARHE 2Set
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J, S Ag3t}h, =3k vk 2
SE-pde A AN UTANE 10802 4T AUE 1088 1 ATl Ba
3 Ao 2 7HA T

<H 4> X7| EXH| FHI Set 7|F)
(EH - 76, &)

2| DAy 7h== £t} =
LEDS 2 1,000,000 2,000,000
GPS Atlaslink GPS 3 7,000,000 21,000,000
Radar Reflector Active-SX 2 1,800,000 3,600,000
SAE BEM XML& A|AH | KNF-80T/KNF-80R 2 1,500,000 3,000,000
UEES X = 2 4,500,000 9,000,000
HEZHO| SLB 1500 Buoy 2 10,000,000 20,000,000
SZ=HQ| Cable Float 12 1,000,000 12,000,000
ic-Listen SB35-ETH 6 16,000,000 96,000,000
Depth meter Solo D 6 1,500,000 9,000,000
Acoustic Release R2k 2 14,000,000 28,000,000
A 203,600,000
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A = T2 290 w2 202019~20493(309) 2 %7] BEAHIE
=A% A7 20199 (02d) 407.2959H, 20299 (102Hd) 462.4W w191, 20391 (20x4d) 525.1
z7] A= 1,394.80 74 o 2 el

<E 5> 7| EXtH =¥ ZAnt
(EHQ| . HHEHR)

He TE NEEES 7| EXtH|
2019 0 407.2
2020 1 -
2021 2 -
2022 3 }
2023 4 i}
2024 5 _
2025 6 _
2026 7 _
2027 8 i}
2028 9
2029 10 4624
2030 11 -
2031 12 _
2032 13 _
2033 14 i}
2034 15 _
2035 16 -
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7 = olziH|
£ = | oz A 3elg REE: A
2025 797.6 208.1 1734 416.1
2026 821.0 214.2 178.5 4284
2027 845.2 220.5 183.7 441.0
2028 870.0 227.0 189.1 453.9
2029 895.6 233.6 194.7 467.3
2030 921.9 240.5 200.4 481.0
2031 949.0 247.6 206.3 4951
2032 976.9 254.8 2124 509.7
2033 1,005.6 262.3 218.6 5247
2034 1,035.2 270.1 225.0 540.1
2035 1,065.6 278.0 2317 556.0
2036 1,097.0 286.2 238.5 5723
2037 1,129.2 294.6 245.5 589.2
2038 11624 303.2 252.7 606.5
2039 1,196.6 3122 260.1 624.3
2040 1,231.8 3213 267.8 642.7
2041 1,268.0 330.8 275.7 661.6
2042 1,305.3 340.5 283.8 681.0
2043 1,343.6 350.5 292.1 701.0
2044 1,383.1 360.8 300.7 721.6
2045 1,423.8 3714 309.5 742.9
2046 1,465.7 382.3 318.6 764.7
2047 1,508.8 393.6 328.0 787.2
2048 15531 405.2 337.6 810.3
2049 1,598.8 4171 347.6 834.1
Al 32,509.8 8,480.8 7,067 .4 16,961.6
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AAHY A

S AE & egel we AANd Aus HAFd %

WAH HYPoR TERY & vk @A dRAIArIede] A ng B

AF, A% @, AARG S| on, Zel Ay HE/FES he 2

olHlg gH| MEJE

eldd|el 1/12

Atz 2E 2

Zojgi2 OlHH|9| 45%
HZ = elzdel 3%
I8EY OI74H| 9| 0.9%
AT elAH|o| 1%
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bt A4S 3 SAAEH FS5-&Fl & 202089~2049E(30'd) ] 1AM A ]
g AT Ad 20209130d) 122499, 203013 (1139) 16359 5H, 20409 (2121)
2184W ko 2 e o™, 2020d~20493(30) 9] F AAHIA AHlE 576519k o
2 Yeyt
<# 9> QldHY ZH Fd 2t
BHQ : #atel)
= AN EY EY
= o A =
=Cl—1 (=] =
'—E H_/'g_ OI_I?_-IHl 70:’H|7:" 6EII.|:I E@ﬁl %I_I_I:I I_OEEI -I—OEE HEE
2019 0 - = - - - - - -
2020 1 690.0 1224 57.5 64.9 311 20.7 6.2 6.9
2021 2 710.3 126.0 59.2 66.8 32.0 213 6.4 7.1
2022 3 731.2 129.7 60.9 68.7 329 219 6.6 7.3
2023 4 752.7 1335 62.7 70.8 33.9 226 6.8 7.5
2024 5 774.8 1374 64.6 72.8 349 23.2 7.0 7.7
2025 6 797.6 1414 66.5 75.0 35.9 23.9 7.2 8.0
2026 7 821.0 145.6 68.4 77.2 36.9 24.6 74 8.2
2027 8 845.2 149.9 704 794 38.0 254 7.6 8.5
2028 9 870.0 1543 725 81.8 39.2 26.1 7.8 8.7
2029 | 10 895.6 158.8 74.6 84.2 40.3 26.9 8.1 9.0
2030 | 11 921.9 163.5 76.8 86.7 415 27.7 8.3 9.2
2031 | 12 949.0 168.3 79.1 89.2 42.7 285 8.5 9.5
2032 | 13 976.9 1732 814 91.8 44.0 29.3 8.8 9.8
2033 | 14 | 1,005.6 1783 83.8 94.5 453 30.2 91 10.1
2034 | 15 | 1,035.2 183.6 86.3 973 46.6 311 9.3 104
2035 | 16 1,065.6 189.0 88.8 100.2 48.0 32.0 9.6 10.7
2036 | 17 | 1,097.0 194.5 914 103.1 494 329 9.9 11.0
2037 | 18 | 1,129.2 200.2 94.1 106.1 50.8 33.9 10.2 113
2038 | 19 | 11624 206.1 96.9 109.3 52.3 349 10.5 116
2039 | 20 | 1,196.6 212.2 99.7 1125 53.8 35.9 10.8 12.0
2040 | 21 | 1,231.8 2184 102.6 115.8 554 37.0 111 12.3
2041 | 22 1,268.0 224.9 105.7 119.2 571 38.0 114 127
2042 | 23 | 1,305.3 231.5 108.8 122.7 58.7 39.2 117 131
2043 | 24 | 13436 238.3 1120 126.3 60.5 40.3 12.1 134
2044 | 25 | 13831 2453 1153 130.0 62.2 415 124 13.8
2045 | 26 | 14238 252.5 118.7 133.8 64.1 42.7 12.8 14.2
2046 | 27 | 14657 259.9 1221 137.8 66.0 44.0 13.2 147
2047 | 28 | 1,508.8 267.6 125.7 141.8 67.9 453 13.6 151
2048 | 29 | 1,553.1 2754 1294 146.0 69.9 46.6 14.0 155
2049 | 30 | 1,598.8 283.5 133.2 150.3 71.9 48.0 14.4 16.0
A 5765.1 2,709.2 3,055.9 1,462.9 975.3 292.6 3251
@ AHd=9d A
Mup $E2g B FNE TE Yol 42 AQed e A Q3 g w
F®, 1314 WED, ARG, 718 Aded AuE TR 5 9k 2020d 71E 1d
7kl ANE FAT A s Ao ehgom, A7 ALy A A4E
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Wele g 2

<# 10> AE2YE EHl =3
(EH9l - wgrel)
£ Y AR & 7t AL HH|(127)
Mer K| 24 288
TH 2= 3 36
13| 8 HiHZ2| 2 24
ZAHZ@87H) 24 28.8
7|EF AP AH| 1 12
MRS ZH A 324 388.8
A FEas T SHAEH FE-290l TE 202013~2049301 )] AFY&F A H
E FA A3 2020 (1Ad) 388.8MTHY, 2030 (113Hd) 441.5%M7H, 2040 (213Hd)
50149 vk o2 el o, 20200~204913(3010) 2] F AFF Y AHlE 1411149 7H o
2 Yestt
<# 11> A2QF dH =8 21
(EH9I : HRre))
=
= TS T CECRT
2019 0 =
2020 1 388.8
2021 2 393.8
2022 3 398.8
2023 4 403.9
2024 5 409.1
2025 6 414.3
2026 7 419.6
2027 8 425.0
2028 9 430.4
2029 10 436.0
2030 11 441.5
2031 12 447.2
2032 13 452.9
2033 14 458.7
2034 15 464.6
2035 16 470.5
2036 17 476.5
2037 18 482.6
2038 19 488.8
2039 20 495.1
2040 21 5014
2041 22 507.8
2042 23 514.3
2043 24 520.9
2044 25 527.6
2045 26 534.3
2046 27 541.2

- 135 —



Lo e Hul
HE AQIES =
2047 28 548.1
2048 29 555.1
2049 30 562.2
A 14,1114
@ Yt ]

Ut AulE AAulA Au), ALY AHE AT SHAEH Edo dukz oz Sof
7he AHIE o E o] Ad wsH|, BTN, AFEFH T £ F vk A £F
A I SAHME FH-2Fol o Ik A= Ay 10%E5 Mg

Ak FF4AE I SHAH F5-290 wE 20209~2049E(30d) 9] I¥bAEH A
A 20203 (12) 699 REY, 20301 (11xFd) 92289+, 2040 (2121d) 123289kl o &
e S 1, 20201d~2049d(30) 9] F HwE ARlE 3,251.09 5 0 2 UERT

<H 12> g ZH| =7 Ay
(9l : eRrel)
=

L= At%ﬁih =50l AH| et 2|
2019 0 - =
2020 1 690.0 69.0
2021 2 710.3 71.0
2022 3 731.2 73.1
2023 4 752.7 753
2024 5 774.8 77.5
2025 6 797.6 79.8
2026 7 821.0 82.1
2027 8 845.2 84.5
2028 9 870.0 87.0
2029 10 895.6 89.6
2030 11 921.9 92.2
2031 12 949.0 94.9
2032 13 976.9 97.7
2033 14 1,005.6 100.6
2034 15 1,035.2 103.5
2035 16 1,065.6 106.6
2036 17 1,097.0 109.7
2037 18 1,129.2 112.9
2038 19 1,162.4 116.2
2039 20 1,196.6 119.7
2040 21 1,231.8 123.2
2041 22 1,268.0 126.8
2042 23 1,305.3 130.5
2043 24 1,343.6 1344
2044 25 1,383.1 138.3
2045 26 1,423.8 142.4
2046 27 1,465.7 146.6
2047 28 1,508.8 150.9
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T QlHE ZiH|
HE A E 4 FHIAH| =- °
2048 29 1,553.1 155.3
2049 30 1,598.8 159.9
A 3,251.0
@ Ay FF
Aul FEaE FA SAHANYH FEH-&F 2 202018~20499(303) 2 AHIE F
A3 20209 (1) 58025+, 20303 (112Hd) 697.29 7k, 204013 (2121d) 843.0
o2 e on, 20201~2049d(301d) 2] F M= 23,1274WREI 0 2 JEMRTE
<# 13> ZH| 3%
(24
£ =3 olzAH|
O Z{H| A oo o
£l aed | e | SENE 1 SER o a4
2019 0 = - - -
2020 1 580.2 1224 388.8 69.0
2021 2 590.8 126.0 393.8 71.0
2022 3 601.6 129.7 398.8 73.1
2023 4 612.7 133.5 403.9 75.3
2024 5 624.0 1374 409.1 77.5
2025 6 635.5 1414 4143 79.8
2026 7 647.3 145.6 419.6 82.1
2027 8 659.4 149.9 425.0 84.5
2028 9 671.7 154.3 430.4 87.0
2029 10 684.3 158.8 436.0 89.6
2030 11 697.2 163.5 4415 92.2
2031 12 7104 168.3 447.2 94.9
2032 13 723.8 173.2 452.9 97.7
2033 14 737.6 178.3 458.7 100.6
2034 15 751.7 183.6 464.6 103.5
2035 16 766.1 189.0 470.5 106.6
2036 17 780.8 194.5 476.5 109.7
2037 18 795.8 200.2 482.6 112.9
2038 19 811.2 206.1 488.8 116.2
2039 20 826.9 212.2 4951 119.7
2040 21 843.0 2184 501.4 123.2
2041 22 859.5 224.9 507.8 126.8
2042 23 876.3 2315 5143 130.5
2043 24 893.6 238.3 520.9 1344
2044 25 911.2 2453 527.6 138.3
2045 26 929.2 2525 534.3 1424
2046 27 947.7 259.9 541.2 146.6
2047 28 966.5 267.6 548.1 150.9
2048 29 985.9 2754 555.1 1553
2049 30 1,005.6 283.5 562.2 159.9
Al 23,1274 5,765.1 14,1114 3,251.0
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3] ¢ ¥ HIEFH 3¢
Aut £E2AS FA SAHAE T390 e 202003~20493 (303) 2] =Y v &S
FAT AHE FAT A 202009 (12F) UL 2,400.097HA, ¥[8 1,270 7 O
2 olu FA = 11298k o2 YEon, 20201~2049'A(30d) 2] FAS 87,107.3
Mok, Hl8-2 57,032.09 702 oju] £X]= 30,075.3W o2 e
<E 14> ¢ % HEFH 3T
(S : emtgl)
T2 H|
gz [agas | 9N g aE [ mo exm [ ods [ ge | I AB)
2019 0 0.0 407.2 407.2 0.0 0.0 -407.2
2020 1 2,400.0 1,270.2 - 690.0 580.2 1,129.8
2021 2 2,430.7 1,301.0 - 710.3 590.8 1,129.7
2022 3 2,461.8 1,332.8 - 731.2 601.6 1,129.1
2023 4 24933 1,365.3 - 752.7 612.7 1,128.0
2024 5 2,525.3 1,398.8 - 774.8 624.0 1,126.5
2025 6 2,557.6 14331 - 797.6 635.5 1,1245
2026 7 2,590.3 1,468.3 - 821.0 647.3 1,122.0
2027 8 2,623.5 1,504.6 - 845.2 659.4 1,1189
2028 9 2,657.1 1,541.7 - 870.0 671.7 1,115.3
2029 10 2,691.1 2,042.3 462.4 895.6 684.3 648.7
2030 11 2,725.5 1,619.1 - 9219 697.2 1,106.4
2031 12 2,760.4 1,659.4 - 949.0 7104 1,101.0
2032 13 2,795.7 1,700.8 - 976.9 723.8 1,095.0
2033 14 2,831.5 1,743.2 - 1,005.6 737.6 1,088.3
2034 15 2,867.8 1,786.9 - 1,035.2 751.7 1,080.9
2035 16 2,904.5 1,831.7 - 1,065.6 766.1 1,072.8
2036 17 2,941.6 1,877.7 - 1,097.0 780.8 1,063.9
2037 18 2,979.3 1,925.0 - 1,129.2 795.8 1,054.3
2038 19 3,017.4 1973.6 - 1,1624 811.2 1,043.8
2039 20 3,056.1 2,548.7 5251 1,196.6 826.9 507.4
2040 21 3,095.2 2,074.8 - 1,231.8 843.0 1,0204
2041 22 3,134.8 2,127.5 - 1,268.0 859.5 1,007.3
2042 23 3,174.9 2,181.6 - 1,305.3 876.3 993.3
2043 24 3,215.6 2,237.2 - 1,343.6 893.6 9784
2044 25 3,256.7 2,294.3 - 1,383.1 911.2 9624
2045 26 3,298.4 2,353.0 - 1,423.8 929.2 9454
2046 27 3,340.6 2,413.3 - 1,465.7 947.7 927.3
2047 28 3,3834 2475.3 - 1,508.8 966.5 908.1
2048 29 3,426.7 2,539.0 - 1,553.1 985.9 887.7
2049 30 3,470.6 2,604.4 - 1,598.8 1,005.6 866.1
Al 87,107.3 57,032.0 1,394.8 32,509.8 23,1274 30,075.3
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rju

ol
9 % v FH AT HPoR MY £FAE FU FHMH TH2I @
&

KX
Al ARl ERle)E Aeheke] 20201 ~2049'A (30) 9

FUEE =F3 Ay F 4538839 T o7 yElgow, e 77 H&dTE
28,792.7M k9l © & E}bTh
<E 15> H|8HAUH|2(=Y X HE H7hH = 24t
(EH9| : wokel)

?_E_ A Ol Hl_Q_ Ao|-547|. H|9-'<'547|-
e Apeid s o ° e o
2019 0 0.0 407.2 0.0 407.2
2020 1 2,400.0 1,270.2 2,296.7 1,2155
2021 2 2,430.7 1,301.0 2,225.9 1,1914
2022 3 2,461.8 1,332.8 2,157.3 1,167.9
2023 4 2,493.3 1,365.3 2,090.8 1,144.9
2024 5 2,525.3 1,398.8 2,026.4 1,1224
2025 6 2,557.6 14331 1,964.0 1,100.5
2026 7 2,590.3 1,468.3 1,9034 1,079.0
2027 8 2,623.5 1,504.6 1,844.8 1,058.0
2028 9 2,657.1 1,541.7 1,7879 1,037.4
2029 10 2,691.1 2,042.3 1,7329 1,315.1
2030 11 2,725.5 1,619.1 1,679.5 997.7
2031 12 2,7604 1,6594 1,627.7 978.5
2032 13 2,795.7 1,700.8 1,577.6 959.7
2033 14 2,831.5 1,743.2 1,528.9 941.3
2034 15 2,867.8 1,786.9 1,481.8 9233
2035 16 2,904.5 1,831.7 1,436.2 905.7
2036 17 2,941.6 1,877.7 1,391.9 888.5
2037 18 2,979.3 19250 1,349.0 871.7
2038 19 3,0174 1,973.6 1,307.5 855.2
2039 20 3,056.1 2,548.7 1,267.2 1,056.8
2040 21 3,095.2 2,074.8 1,228.1 823.3
2041 22 3,134.8 2,127.5 1,190.3 807.8
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7634
749.2
735.3
721.7
708.4
6954
28,7927

792.7
H| & (B/C ratio)

=1.576

956.1
15762 ZANA EfTd US
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[O3 2] MEl =548 5HO| 2 89 & HH) 9 B3l 2
H|2 ™ 2H|-&(B/C ratio) B3}

172

3U(H)

5H(H)

6Z(x)

8zi(x)

104(H)

1A (H)

14EF) 28(F) 44(H) 7TH(H) 9A(H) 124(H)
2) Z=YIHILXIINPY : Net Present Value)
Y 2 HE A ZAAE diEoFE A FFEAE T SAAME FHF&Yd g2
@A Z7FX(NPV : Net Present Value) #4215 A A8t
GRAELS 45%(CIREtZAE A ARSIA ERIE)E et 2020d~20491(301) <]
FAEVIE =& A F 453883uvtd oz yephgon, e 77te] HlgdUE
28,792.7Muk9) © 2 1}ERT)
<HE 16> &BIXf7FA|(NPV) =X Z 1}
(EL9| © #Btel)
£
o TETERS +9 H| 8 FUHT | HIBHY NPV
2019 0 0.0 407.2 0.0 407.2 -407.2
2020 1 2,400.0 1,270.2 2,296.7 1,215.5 674.0
2021 2 2,430.7 1,301.0 2,225.9 1,1914 1,708.5
2022 3 2,461.8 1,332.8 2,157.3 1,167.9 2,697.9
2023 4 2,4933 1,365.3 2,090.8 1,1449 3,643.8
2024 5 2,5253 1,398.8 2,026.4 11224 4,547.7
2025 6 2,557.6 14331 1,964.0 1,100.5 5411.2
2026 7 2,590.3 1,468.3 19034 1,079.0 6,235.7
2027 8 2,623.5 1,504.6 1,844.8 1,058.0 7,022.5
2028 9 2,657.1 1,541.7 1,787.9 10374 7,773.0
2029 10 2,691.1 2,042.3 1,7329 13151 8,190.7
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=T eE %2 ug | wg®i | ws®A | NV
2030 11 27255 1,619.1 1,679.5 997.7 8,872.5
2031 12 2,760.4 1,659.4 1627.7 9785 9,5217
2032 13 2,795.7 1,700.8 1,577.6 959.7 10,139.6
2033 14 2,8315 1,743.2 1,528.9 9413 10,727.2
2034 15 2,867.8 1,786.9 1,481.8 9233 11,285.7
2035 16 2,904.5 1,831.7 1.436.2 905.7 11,816.2
2036 17 29416 1,877.7 1,391.9 888.5 12,3196
2037 18 29793 1,925.0 1,349.0 871.7 12,796.9
2038 19 3,017.4 1,973.6 1,307.5 855.2 13,249.2
2039 20 3,056.1 2,548.7 1,267.2 1,056.8 13,459.6
2040 21 3,095.2 2,074.8 12281 8233 13,864.5
2041 22 3,134.8 2,127.5 1,190.3 807.8 14,247.0
2042 23 3,174.9 2,181.6 11536 792.7 14,607.9
2043 24 3,215.6 2,237.2 11181 7779 14,948.0
2044 25 3,256.7 2,294.3 1,083.6 7634 15,268.3
2045 26 3,2984 2,353.0 1,050.2 749.2 15,569.3
2046 27 3,340.6 24133 1,017.9 7353 15,851.8
2047 28 3,3834 24753 986.5 7217 16,116.6
2048 29 3,426.7 2,539.0 956.1 708.4 16,364.3
2049 30 3,470.6 2,604.4 926.6 6954 16,595.5
A 87,107.3 57,032.0 45,388.3 28,7927
A AT Au 5E0 & SAAZANPY : Net

Present Value)+ 16,595.5% 9H¢l Ao g AT

234K 7} K| =45,388.3 84 DH9I-28,792. 74 OHQ| =16,595.5H4 O+ 9

= MK = 165955 BtA o2 AXH Etdd AS
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Rmo) &

3] HE+2AEI(RR : Internal Rate of Return)

Ark FFAS FU SABAY 59 WE HFEFTYE(RR : Internal Rate of
Return) 277.437%(4.5% ©l’)o2 AAZ eddol e Aoz AddEn. Y
277437% 5 AE&3A= AT T TUA = F LA} = 869.07 Wivkd o2 UEyTh

<E 17> L|E$QE(RR) 277437% 7}& Al 29 4l H|E 87}

(&) -

= A0 H| 20187} H|231 7}
2019 0 0.0 407.2 0.00 407.20
2020 1 2,400.0 1,270.2 635.87 336.52
2021 2 2,430.7 1,301.0 170.63 91.33
2022 3 2,461.8 1,3328 45.79 24.79
2023 4 2,493.3 1,365.3 12.29 6.73
2024 5 2,525.3 1,398.8 3.30 1.83
2025 6 2,557.6 14331 0.88 0.50
2026 7 2,590.3 1,468.3 0.24 0.13
2027 8 2,6235 1,504.6 0.06 0.04
2028 9 2,657.1 1,541.7 0.02 0.01
2029 10 2,691.1 2,042.3 0.00 0.00
2030 11 2,725.5 16191 0.00 0.00
2031 12 2,760.4 1,6594 0.00 0.00
2032 13 2,795.7 1,700.8 0.00 0.00
2033 14 2,831.5 1,743.2 0.00 0.00
2034 15 2,867.8 1,786.9 0.00 0.00
2035 16 2,904.5 1,831.7 0.00 0.00
2036 17 2,941.6 1,877.7 0.00 0.00
2037 18 2,979.3 19250 0.00 0.00
2038 19 3,0174 19736 0.00 0.00
2039 20 3,056.1 2,548.7 0.00 0.00
2040 21 3,095.2 2,074.8 0.00 0.00
2041 22 3,134.8 2,127.5 0.00 0.00
2042 23 3,174.9 2,1816 0.00 0.00
2043 24 3,215.6 2,237.2 0.00 0.00
2044 25 3,256.7 2,294.3 0.00 0.00
2045 26 3,2984 2,353.0 0.00 0.00
2046 27 3,340.6 24133 0.00 0.00
2047 28 3,3834 2,475.3 0.00 0.00
2048 29 3,426.7 2,539.0 0.00 0.00
2049 30 3,470.6 2,604.4 0.00 0.00
A 87,107.3 57,032.0 869.07 869.07
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5 ZHY 2N B

At FSas U SEAYH 7529 wE AAEES 48] fske] Bl&E e
&(B/C ratio) &4, =dA7}x Net Present Value) &4, WF+<E(IRR

A|(NP
Internal Rate of Return) 45 AT
AAE 24 A Feias 3 SEAEH 5292 HEH R EB/C ratio) &4,
FHAZFX(NPV : Net Present Value) &4, U]
4 BN 25 ZAA Bddel A=

oo %

F9E(IRR : Internal Rate of Return)

TE [ BE|E AN A Aot
HlLmolH|&

<|Bo/c rﬂanclnE 1.576 101y AN ety 2
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