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A Study on Economic Effect of Development of LPG Fuelled Eco-Ship

HeonSoo, HA

Department of Shipping and Port Logistics
Graduate School of Global Logistics

Korea Maritime & Ocean University

Abstract

Ship transportation has increased tremendously, which has resulted in
increased emissions due to shipping and increased stresses on the environment.
Korea plans to operate five major domestic ports 1in September 2020 by
designating them as areas that regulate Sox emissions. Even for ships
operating on domestic coasts, emission regulations have become an urgent task
to be solved. This study was attempted to find out the economic
competitiveness of LPG fuel and its specific economic effects in numerical
values. Previous studies have found that the domestic LPG demand, import
dependence, price competitiveness of LPG as a clean energy source for
transportation, a drop in LPG vehicles, and global decline in LPG prices.
Based on this, the economic feasibility of existing diesel and LPG fuelled
vessels was compared based on the study of applying LPi engines for
automobiles to coastal leisure vessels among the development cases of LPG
fuelled vessels under study in Korea. This study intended to produce more
reliable research by applying existing economic comparison studies on diesel
engines and LPi engines of automobiles to coastal shipping areas.

We hope that Korea shipping industries wisely overcomes emission regulations
and develops more eco-friendly vessels and operates more economical ship
operation. It is hoped that our shipping will develop into the most advanced

shipping power in the world.
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A24 LPG Fx1d8ke] €] 9]
1. LPG 789} E4w)

LPG (Liquefied Petroleum Gas: 934 F712~)= X223 (Propane)d H-&
(Butane) & & ol AW | &4 A 22 FBAA7HA 7HA L e ol
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A BAE AL PARE RS FHe] Fivtag B E AP AT
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@ F&E FHAL A&

<E 2-3> #3544 A|15)
[e) E‘_A
2 o gl | | AR
R =] Sk =t 5
P L S B R T I 2
2| D 2)
guk3akg () 529.00 - 79.35 137.54 | - 10% | 745.89
IR () 529.00 - 79.35 137.54 | 36.00 10% | 781.89
AutcAl g () 375.00 - 56.25 97.50 - 10% | 528.75
Abs A AS () 375.00 - 56.25 97.50 - 10% | 528.75
Bl PG A/kg - 160.60 | 24.09 - 36.67 10% | 221.36
4 el

528 | @/titer | - 80.30 12.05 - 18.34 10% | 110.68
olukr e} A/kg - 275.00 | 41.25 - 62.28 10% | 378.53
=] QCc
FHAAES) | a/titer | - 137.50 | 20.63 - 31.14 10% | 189.27
]
Gkl kg | - 14.00 |- . ] 10% | 14.00
3z 23
(e | Bliter | - 7.00 - - - 10% | 7.00
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F2) FAA  EA ] 26%
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T2 g gHY 528.759 0% ANtz 2y 790 H|a
He s 39 5 9o, vl LG AH|Fo] A

FaE = Algo] S9E 7bede wlg W Ao® dotdnt. wdbA LPGY 714
AL o5 g Ful7t ofF =& AL & ¢ dom, AMutd AFakg Fu
Al ARk AP S RS AREstoof st ol E T Al AEE ol&st

7] gkl .

Alell glerm =z LPGol

<E 24> §F9 1047 FFIE Foll)

o Af (Y/liter) z23 (Y/1iter) AE 2

wd
A E5 A 55 A E5 A F-F5 A F-F5

2009 F+t 630.93 1,266.88 389.36 440.65 728.53
2010 ¢ 745.64 1,390.72 476.71 538.15 847.40
2011 963.22 1,630.06 559.62 616.76 968.10
2012\ 4 1,001.23 1,683.50 574.53 644.63 989.07
2013 34t 935.02 1,610.66 550.16 618.95 956.05
2014\ 827.38 1,489.19 523.71 588.16 956.05
201511 34t 530.50 1,165.69 327.82 370.95 931.77
2016\ ¢ 443.91 1,070.44 260.57 297.02 683.64
2017 W+ 526.99 1,161.83 329.52 372.87 602.28
2018 H ¢t 632.88 1,278.31 352.79 398.47 689.25
104 347 723.77 1,374.73 434.48 488.66 810.67

16) =443 SAAER
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20123 % WA gAfe} LPG 7FA o] = 1,001.239 - 574.53¢ = 426.70¢)
20123 % A 9Af-eF LPG 7FA o] = 1,685.509 - 644.63¢ = 1,0387.87¢

LT T

Aol 1g we Aow sfebsin Folt

=
o)
)
ot
ld

2E]at, 2016 e o] Al
ot A

20165 WA tAFel LPG 7FA ko] = 443,919 - 260.579) = 183.34¢

2016 % Al Tl Ak LPG 7HA ko] = 1,070.4490 - 297.029 = 773.42¢)

A e e 2 10d e T ARS LG 57 3 kol tEdt 2

109 3t WA ARk LPG 7HAAbo] = 723,779 - 434.489) = 289.29¢
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g, HYBRID PROPULSION SYSTEM
TUGS
i

Free sailing mode (batteries): 4
Dieselelectric propulsionup to 4 knots and no dieselengines running
(One battery pack feeds the propulsion switchboard, one battery pack feeds the hotel switchboard.)
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Au AZ HES F 4-10A FE3 uble} o] Al ARE AuRe 22994,
LPG AFg Auke 2907 714 &tdth, tAde AA A4z AR 8| Abe] 712 o]
stglow LPGAR <zl Ao #9
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AT, AxKE Ay e Flshmg Boat Construction” Richard O N. Riley

tio
13 1% of oJste] 433l

-

Hainford, Norwich, Norfolk United Kingdomol] 42D A
oh. AA vl AxEE A dAx A
2AY BRAL AAS AFESEar, AAlE dutix JALS shaadul Sl A4
ER U2 AAEH2016 ~ 20181 Az o] Fa7bE gt AEssi.

FU
o
PN
ol
o
)
o
ol
o
&
£
rl
JH
W
el

o gAME(Hd) | LPGHEHEY)

1. Hull construction 25,256 25,256

" S oiner, oot SIS 2,580 32,580

3. Stern gear c¢/w 3 blade RH Kaplan prop. 8,140 8,140

4. Ducted nozzle 4,004 4,004

5. Rudder gear and steering controls 4,312 4,312

6. Bilge and deck wash  system 2,970 2,970

7. Engineering & Electrical miscellaneous 4,972 4,972

e Sl e e, 1

9. Fishing equipment 28,028 28,028

10. General deck equipment 14,784 14,784
11. Winch c/w layshaft and control 8,140 8,140
12. Complete  painting 8,118 8,118
13. Launching, trials and final work 7,634 7,634
14. Optional  equipment 17,644 17,644
& v Az 744 220,000 200,000

21) “Hishing Boat Construction” Richard O.N. Riley Hainford, Norwich, Norfolk United Kingdom
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Economic analysis of fishing crafts
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<E 4-3> BEHA AADE(2016) 7)E

. WA e
% Bk LPG EET L7
e} = Q 2k
B e 25,000 37,500 25,000 37,500
(liter)
=H] o
o ] :7} 443.91 260.57 1,070.44 297.02
(liter/9)
ZF() 11,097,750 9,771,375 26,761,000 11,138,250
o) (41)
15,622
(6175 1pG) 1,326,375 5,622,750
<E 4-4> FENA 108 HHF 7)E
. A A
T g I%G Jas %G
e} = 2k
A 25,000 37,500 25,000 37,500
(liter)
aFH o
o ] :7} 2 434 .48 1,374.73 488.66
(liter/9)
ZF(Y) 18,094,250 16,293,000 34,368,250 18,324,750
Aol (41)
16,04
(£17 5 1pG) 1,801,250 6,043,500
<F 4-5> FE7HE HadE(2012) 7=
. H A IHA
TE EEE: 05 EEE 0
e} =¥ Q2
i 8 25,000 37,500 25,000 37,500
(liter)
[e] =4 1;]_
o ] ;7} 1,001.23 574.53 1,683.50 644 .63
(liter/9)
ZHFH(Y) 25,030,750 | 21,544,875 42,087,500 24,173,625
REIC)
17,91
(0176 1PG) 3,485,875 7,913,875
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@ A& 2 A7 e 4
2-gugt o7 AEd tidk mlZA 2019W7HA] 3,000%Fd ol 20200 HE =
8,0008+-171A] SefE oA olt}. o7} &5 FAA, H|IA A=E FHkste] Al

& % WP ke H88H e TEoR s

Ao Ve

6,000 25,000

5,000

" as00| 20,000
4,401

4,000
==y | 15,000
y ———O] B T2 12324 a6 s
3,000 e O 2 | 84 1 ) | e 10.7ER__—
u,unf/n"'u = 10,000
2,000
1,000 o 5,000

2.m90
0 T T T (4]
2002 2004 2006 2008 2010 2012 2013 2014 20_15 201_6

<19 4-2> 2016\ WA oA wEd
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<H 4-6> 2018 %= o7RE H HEPH A5 FAD)

20181d
o 7H- 4 _
qqay | OVHES | ARaE [ Eas [ eddas [ edse
B | @YD | @D | @) (29)
A=+t 51,836 49,386 39,193 25,670 72,625

23) A  KOSIS(=7Fs AIEE) 9] 20189 % o)7kas F7
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Lowl A AL Aute] A B
D % Wl 34
% oulge) F4e Anax wgel F4, fA0e wgel #4, Amild
Ae G g Agssr.
<E 47> AAUE WA AR g Aue] Slge] F7
Suie (2 B

Ls o =t

= EEEE AR aewm | e
=5A) 220,000 475,000 221,960 916,960
2020 220,000 23,750 11,098 254,848
2021 ] 23 Fh0 11,058 34,848
2022 O 23 TS0 11,098 34,848
2023 ] 23750 11,098 34,848
2024 O 237750 11,098 34,848
2025 O 23,750 11,098 34,848
2026 0 23 750 11,098 34,848
2027 O o LT 11,098 34,848
2028 ] 23,750 11,098 34,848
2029 O 23,750 11,098 34,848
2030 ] 23,750 11,098 34,848
2031 O 23,750 11,098 34,848
2032 ] 23,750 11,098 34,848
2033 ] 23,750 11,098 34,848
2034 O 23,750 11,098 34,848
2035 ] 23,750 11,098 34,848
2036 O 23,750 11,098 34,848
2037 ] 23,750 11,098 34,848
2038 ] 23,750 11,098 34,848
2039 O 23,750 11,098 34,848
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@ W3 Aole] AFEE ¥A L AAA Bk A
WAl AR ARE Al B 20d $9E A8 AFEES BAT A
=W7HA] 683,04050 e el @AZEA] 317,639 € 9] wele] A
<E 4-8> WA TAf ALE Avte] wol-ulg AFEE 34
e G U8 a7 1RIEL)
s b 5.5%
ulg | ®HY WUl aeixs | HY | ug (H-ug
2 916,960 1,600,000 683,040| 5.5% 931,146| 613,507 317,639
2020 254848 B0,000( -174848) 0845 75,600 240831 -165231
2021 34848 80,000 4515Zf 0833 71,4420 31,120| 40,322
2022 34848 80,000 45152 0844 67513 25409 38104
2023 34848 80,000 4515Z( 0737 63,799 27791 36,008
2024 34848 BDO0O| 45152 0734 60,2911 26263 34028
2025 34848 80,000] 4515Z( 0712 56,975 24818| 32156
2026 34848 80000 4515Z( 0673 53,841 23453| 30388
2027 34848 80,0000 45152 0636 20,880 22,163 28716
2028 34848 BDO00O| 45152 0601 48081 20544 27137
2028 34848 80,000 45152 0.568 45,437 19,792 25,645
2030 34848 80000 45152 0537 47538 18704 247234
2031 34848 80,000f 45152 0.507 40,576 17675 22,901
2032 34848 80,000 45152 0478 38,345 18703 21642
2033 34848 80,000 4515Z 0453 36,236 15,784 20,451
2034 34848 80,000 4515Z( 0428 34243 1481e| 18.3Z7
2035 34848 80,000 4515Z] 0404 32,359 14,056 18,264
2036 34848 B0,000| 4515Z( 0382 30,580 13320 17259
2037 34848 BDO0O| 45152 0361 28898  12588| 16310
2038 34848 80,000 4515Z( 0341 27,308 11895 15413
2039 34848 80,000 45,15Z] 0.3Z3 25,806 11,241 14,565
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NPV=1%
B/C=1
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[e)
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[e]
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931,146

1
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931,146
613,507
317,639
18.58%
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40> WAl DPAR Abg Auke] B4

A ZF=1(B)

<I*
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IEE
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<#E 4-10> HAAE WA LPG AHE Aube] Fulgo 4
sule (o =)

Ls o 1)

= RS FOEY | 2=w | e
=54 200,000 475,000 195,420 270,420
2020 200,000 23,750 5,771 233,521
2021 ] 23,750 9,771 33,521
2022 0 23,750 8,471 33,521
2023 0 232 750 9. 771 33,521
2024 ] 23,750 S, 771 33,521
2025 0 23,750 9,771 33,521
2026 0 23,750 0. 771 33,521
2027 O 23,750 5.771 33,521
2028 ] 3 TR0 5,771 33,521
2025 0 2350 9,771 33,521
2030 0 23,750 5,771 33,521
2031 O 23,750 5,771 33,521
2032 0 23,750 9,771 33,521
2033 0 23,750 5,771 33,521
2034 O 23,750 5,771 33,521
2035 O 23,750 5,771 33,521
2036 0 23,750 9,771 33,521
2037 0 23,750 5,771 33,521
2038 O 23,750 5,771 33,521
20359 0 23,750 9,771 33,521

s
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@ w83 Wolo] AFsF B4 9 AA4 Bk A
WA LG R AHE 2¥Ael dalA 20d 29E 488 AFEES LA 2
¥, BEW7bA] 729,580 9o =Wl AA7EX| 351,984 Qe £welo] =4}
<& 4-11> HAGEE WA LPG AR Aute] fdol-vg duss 4
2a7HIEY) 23 AR D)

& 2.5%

g | H |HY-UR| goixa| HY | ¥g (HJ-uR
b4 870,420| 1,600,000| 729,580 5.5% 931,146 573,162| 351,984
2020 233,521 80,000 -153,521| 0.945 75,600 220,677 -145,077
2021 33521 80,000 46/479| 0833 71,442 29935 41,507
2022 33,521 80,000 46473 0844 67,513 28289 39224
2023 33,521 80,000 46,473 0.797 63,799 26,733 37,067
2024 33,521 80,000 46473| 0754 60,291 25262 35028
2025 33521 80,000 46479| 0712 56,975 23873 33101
2026 33,521 80,000 46,473 0673 53,841 22,560 31,281
2027 33,521 80,000 46478 0636 50,880 21,315 29,560
2028 33,521 80,000 46479| 0801 48 081 20,147 27935
2025 33,521 80,000 46,473 0.568 45,437 15,039 26,398
2030 33,521 80,000 46479| 0537 42 938 17,991 24946
2031 33,521 80,000 46479| 0507 40,576 17,002 23574
2032 33,521 80,000 46473 0479 38,345 16,067 22,278
2033 33,521 80,000 46,473 0453 36,236 15,183 21,052
2034 33521 80,000 46479| 0428 34,243 14348 19,895
2035 33,521 80,000 46473 0404 32,359 13,559 18,800
2036 33,521 80,000 46,473 0.382 30,580 12,813 17,766
2037 33,521 80,000 46479| 0361 28,898 12,108 16,789
2038 33,521 80,000 46473| 0341 27,308 11,443 15,866
2035 33,521 80,000 46,473 0.323 25,806 10813 14,993
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@ AAA 4o A}
2014 3% U EtFA ZAL A
A H AF(AZH) ;) &

IESBRE ¥

O

AL3l A shel&& 5.5%, AFI7]ZE
Holul &

A A 7FA] =
7HX (NPV) =

579,162 ¢,

351,984 Qo). WH-4¢

7122 sto] AAlxzAe ARt A7 S Wl s,
AT, Az = &

& 204, &7
(B/C Ratio)2 1.610.% 7AA|% EY
Helo] dA kA= 9 3)
152 22.92%%= A3t == Holdt

< 412> AAGE WA PG A8 Aukel A @7k A%

Collection @ kmou

- = 2ot 7=
T olo] H={7I=|(A) 931,146 FY
H]2<] H=R7EENR) 579,162 FHH
NFWVA-B) 351,984 HH NP> 15
IRR 22 92%
B/C (A/B) 1.61 B/C=1
— 59 —



T g FAS Az w8 4, FAHE v FA, dmA
Qo2 olo] BF g3k H|&S T v[&o FAHOE T
<E 4-13> HAEE A HgAF ARE ek FH|8o F4
Fulg (F2 - FH)
1: O 21
H = %i‘ﬂ—.‘:i.‘j_{ _rr:} ;-FE] o 2w -
A 220,000 475,000 535,220| 1,230,220
2020 220,000 23 750 26,761 270,511
2021 0 23 750 26,761 50,511
2022 0 23 750 26,761 50,511
2023 0 23 750 26,761 50,511
2024 0 23 750 26,761 50,511
2025 0 23 750 26,761 50,511
2026 0 23 750 26,761 50,511
2027 0 23 750 26,761 50,511
2028 0 23 750 26,761 50,511
2029 0 23 750 26,761 50,511
2030 0 23, 750 26,761 50,511
2031 0 23, 750 26,761 50,511
2032 0 23, 750 26,761 50,511
2033 0 23, 750 26,761 50,511
2034 0 23,750 26,761 50,511
2035 0 23,750 26,761 50,511
2036 0 23,750 26,761 50,511
2037 0 23,750 26,761 50,511
2038 0 23,750 26,761 50,511
2039 0 23,750 26,761 50,511
—_ 60 —_
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@ nv]-&3
A YA A}
EW 71| 369,780% Y

Ae)

e,

o

<E 4-14> AAGE A AR A ke Hol-H g AFEE 34
LE7R(EY) U= Axj71RIEY)

Y 5.5%

ulg | BY |BY-HIE| soixa | HY ulg |HY-ug
= 1,230,220| 1,600,000 369,780| 5.5% 931,146| '795,814( 135,332
2020 270,511 80,000 -180,511] 0.945 75,600 255633 -180,033
2021 50,511 20,000 29489 0883 71,442 45,108 26,334
2022 50511 20,000 294891 0844 67513 42 627 24 886
2023 50,511 80,000 29489 0.797 £3,799 40,282 23517
2024 50511 80,000 294891 0754 60,291 38067 22224
2025 50,511 20,000 29489 0.712 56,975 35573 21,002
2026 50,511 20,000 294891 0673 53,841 33,994 19,846
2027 B0511 20,000 29489 0636 50,820 32,125 18,755
2028 50,511 20,000 29489 0.601 48 021 30,358 17.723
2029 50,511 80,000 29489 0568 45 A37 28 688 16,749
2030 50,511 20,000 294891 0537 42 9338 27,110 15,827
2031 50511 20,000 294891 0507 40 576 25619 14 857
2032 50511 20,000 29489 0479 38 345 24 210 14134
2033 50511 20,000 29489 0453 36,236 22879 13,357
2034 50,511 80,000 29489 0428 34,243 21620 12622
2035 50,511 20,000 29,489 0404 32,359 20,431 11,528
2036 50511 20,000 29489 0.382 30,520 19,308 11.272
2037 50511 20,000 29429 (0.361 28 893 18 246 10,652
2038 50,511 20,000 29489 0.341 27,308 17,242 10,066
20359 50,511 20,000 294891 0323 25,806 16,294 9,513
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&9 @A77

7
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7} Az

=
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=
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-] &
931,145
795,814
T.96%

oo Ax) 7}

1

]

Ry

o},

)

R
A

2

-

795,8147%
4-15> AAIE FpA G AR Addre] FAA

IER
B/C (A/B)

o] FRR7HAIA)

ul-go] A7 HRIEB)
MNPV A-B)
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A A7 (NPV)+= 135,332%



<HE 4-16> AAYUE FA) PG ALE Aure] Fulge] F4

Fulg (FH - FAd)

Ls o v

a= "“"jﬂ—:‘i—{ ﬁ:}:‘ia A2 H] =l
A 200,000 | 475,000| 222.760| 897,760
2020 200,000 23,750 11,138| 234,888
2021 0 23,750 11,138 34,888
2022 0 23,750 11,138 34,888
2023 0 23,750 11,138 34,888
2024 0 23,750 11,138 34,888
2025 0 23,750 11,138 34,888
2026 0 23,750 11,138 34,888
2027 0 23,750 11,138 34,888
2028 0 23,750 11,138 34,888
2029 0 23,750 11,138 34,888
2030 0 23,750 11,138 34,888
2031 0 23,750 11,138 34,888
2032 0 23,750 11,138 34,888
2033 0 23,750 11,138 34,888
2034 0 23,750 11,138 34,888
2035 0 23,750 11,138 34,888
2036 0 23,750 11,138 34,888
2037 0 23,750 11,138 34,888
2038 0 23,750 11,138 34,888
2039 0 23,750 11,138 34,888
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@ g3 Ao AFEF B4 2 AAA W7ol 4w
IA PG AHE Akl djslA 209 £9e A48 AFEES BN A, 2
A7HA] 702,240 Q9] =), @A7HA] 336,073H D] ool FHET.
<& 417> HAEE A LPG AR Auhe] fHol-vg duss 4
2H7REY) =ds Ax7HRI(EE)
5 A 5.5%
g | = |Houlg|moxa | W | ug (Ho-ug
= 897,760| 1,600,000 702,240| 5.5% 931,146 595,073| 336,073
2020 234 888 B0,000| -154.888( 0945 75,600 Z221,969| -146369
2021 34,888 80,000 4511Z] 0.893 71,442/ 31,156 40286
2022 34 888 80,000 45112) 0844 67,513 28,447 38070
2023 34,888 80,000  4511Z2] 0.797 63,799 27823 35977
2024 34,888 80,000 45112 0754 60,291 26,293 33992
2025 34 888 80,000 45,112 0.712 56,975 24,847 32,128
2026 34,888 80,000 4511Z] 0673 53841 23,480 30361
2027 34 888 80,000 45.112] 0636 50,880 22,189 28,891
2028 34,888 80,000 45112 0601 48 081 20968 27113
2025 34 888 80,000 45,112) 0.568 45,437 19,815 25,622
2030 34,888 80,000 4511Z2] 0537 42 938 18,725] 247213
2031 34,888 80,000 4511Z2] 0507 40,576 17,695 22881
2032 34 888 80,000 45,112 0479 38,345 16,722 21,622
2033 34,888 80,000 4511Z] 0453 36,236 15802 20433
2034 34 888 80,000 45,112) 0428 34,243 14,933 19,309
2035 34,888 80,000 4511Z] 0404 32,359 14,112 18,247
2036 34 888 80,000 45112) 0382 30,580 13,336 17244
2037 34,888 80,000 4511Z] 0361 28,898 12,602 16,295
2038 34,888 80,000 45112] 0341 27,308 11,909 15,399
2039 34,888 80,000 45,11Z2] 0.3Z3 25,806 11,254 14,552
— 64 —
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<# 4-19> 109587 WA G F ARE duke) FHgo A4
Suls (99 me)

1= L) 1)

N B\ ity ) V- E SN A

= A 220,000 475,000 361.8280| 1,056,880
2020 220,000 23,750 12,054 26l1.844
2021 0 23,750 12,054 41,244
2022 O 23, a0 12,054 41,844
2023 0 23,750 12,0594 41,844
2024 0 230750 12,054 41,844
2025 O P AFE 12,054 41,844
2026 0 23,750 12,0594 41,844
2027 o pLi JORF i 12,054 41,844
2028 O 23,750 18,054 41,844
2029 0 23,750 12,0594 41,844
2030 o 23,750 12,054 41,844
2031 O 23,750 18,054 41,844
2032 0 23,750 12,054 41,844
2033 o 23,750 12,054 41,844
2034 O 23,750 18,054 41,844
2035 0 23,750 12,0594 41,844
2036 o 23,750 12,054 41,844
2037 0 23,750 12,0594 41 844
2038 0 23,750 12,0594 41,844
2039 O 23,750 12,054 41,844
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<3t 4-20> 1033370 WA QA ARE AEbe] oW g dusE 4

2H7REY) s ax7HRI(EE)

5 5.5%

ulg | ®o (Ho-ulg|soixa | HY | Hl8 (®o-ulg
o 1,056,880| 1,600,000 543,120 5.5% 931,146/ 694,936| 236,210
2020 261,844 80,000| -181,844 0945 75,600) 247443| -171.843
2021 41844 80,000 38,156] 0.893 71,442\ 37388 34074
2022 41,844 80,000 38,156 0844 67,513 35313 32,200
2023 41,844 80,000 38156| 0.797 63,799 33370 30429
2024 41,844 80,000 38,156] 0.754 60,291 31,535 28,756
2025 41,844 80,000 38156| 0712 56,975 25801 27,174
2026 41,844 80,000 38,156 0873 53,841 28,162 25,679
2027 41,844 80,000 38,156| 0636 50,880 26613 247267
2028 41,844 80,000 38,156) 0601 48,081 25,145 22932
2029 41,844 80,000 38,156| 0.568 45437 23766 21671
2030 41,844 80,000 38,156) 0537 47 938 22,459 20,479
2031 41,844 80,000 38,156| 0.507 40576 21,223 13,353
2032 41,844 80,000 38,156 0479 38345 20,056 18,288
2033 41,844 80,000 38,156| 0453 36,236 18,953 17,283
2034 41844 80,000 38156| 042Z8 34,243 17,911 16,332
2035 41,844 80,000 38,156| 0.404 32,359 16,926 15,434
2036 41844 80,000 38,156| 0.382 30,580 15,995 14,585
2037 41,844 80,000 38,156) 0.361 28,898 15,115 13,783
2038 41844 80,000 38156| 0341 27,308 14284 13,025
2035 41,844 80,000 38,156) 0323 25,806 13,498 12,308
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<E 4-22> 10 HA) LPG AF& Auke] FH| &9 FA

Collection @ kmou

Z=u|g (2 - FHH)

Ls L b

= L -ﬂ“—.:;‘jfﬁ_ _._._:} _,E__J-Jrail o 2w -
A 200,000 475,000 325.860| 1,000,860
2020 200,000 23,750 16,293 240,043
2021 0 23,750 16,293 A0,043
2022 0 23,750 16,293 40,043
2023 0 23,750 16,293 A0,043
2024 0 23,750 16,293 40,043
2025 0 23,750 16,293 40,043
2026 0 23,750 16,293 40,043
2027 0 23,750 16,293 40,043
2028 O s ST 16,293 40,043
2029 0 23,750 16,293 A0,043
2030 0 23,750 16,293 A0,043
2031 0 23,750 16,293 40,043
2032 0 23,750 16,293 40,043
2033 0 23,750 16,293 40,043
2034 0 23,750 16,293 40,043
2035 O 23,750 16,293 40,043
2036 0 23,750 16,293 A0,043
2037 0 23,750 16,293 40,043
2038 0 23,750 16,293 A0,043
2039 0 23,750 16,293 40,043
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@ vl Ao AREE B4 % AN Bk 2
WA LPGAR AHE 23 4ol tiald 20 29 A8 AFEES BAT A
I, BwzhA] 599,140 99 e, #ATFA 276,072 Qo] £H o] =AY},
<E 4-23> 1093t WA LPG AL o] Aol g AFEE 4
2H7I(E) 29 SR

s 5.5%
ulg | ®Y |HIUIE| saixa | BY | u8 |EA-uE
L 1,000,860 1,600,000 599,140| 5.5% 931,146| 655,073 276,072
2020 240,043 80,000 -160,043| 0545 75,600 226,841 -151,241
2021 40,043| 80,0001 39,957| 0893 71,442 35758 35,683
2022 40,043| 80,000 39,957| 0.844 67,513 33,793 33720
2023 40,043 80,000 39557 0.797 63,799 31934 31,865
2024 40,043| 80,0000 38,957| 0.754 60,291 30,178 30,113
2025 40,0431 80,0001 39,957| 0712 o6,975 28518 28457
2026 40,043 80,000 39957 0673 53,841 26,949 26,892
2027 40,043| 80,000 39,957| 0636 50,880 25467 25412
2028 40,0431 80,000 39,957 0601 48,081 24066 24015
2029 40,043 80,000 39957| 0568 45,437 22743 22694
2030 40,043| 80,000 39,957| 0.537 47 938 214982 21446
2031 40,0431 80,0001 39,957 0.507 40,576 20310 20,266
2032 40,0431 80,000 39,957 0479 38,345 15,183 15,152
2033 40,043 80,000 39557 0453 36,236 18,137 18,058
2034 40,043| 80,000 39,957| 0428 34,243 17,140 17,103
2035 40,0431 80,000 339,957| 0404 32,359 16,197 16,162
2036 40,043 80,000 39557| 0382 30,580 15,306 15,273
2037 40,043| 80,000 39,557 036l 28,898  l44e4) 14433
2038 40,043| 80,000 35,957 0341 27,308 13663 13639
2039 40,043 80,000 39957 0323 25,806 12917 12,885

— 70 —

Collection @ kmou



@ B Ao A

2014 % SREPFA AL A H A TERbRE A ] dRERgA AL EE
AR AT, & 712R ste] AARAS AAste] A e E,
"8 = =

-
FRES BANYT. A0 U

L)

>
(L
il
N
>
oX o
of
il
rlo
ol
r [
ol
ol
)
&2
32,
o
=

Joh

1 SHelE2 5.5%, AF7IRe 20 NS
14 (B/C Ratio)e 1.4202 AAA g4 7150 ‘1" & =31 689
A7FA = 655,073, HAY] dAl 7HA= 931,146 P o= o] &

H -
ZEAI(NPV) = 276,072 olth, WHE-Fo &2 17.73%= 237 =& H AT}

)
1,
jus)
)

[.. (

< 4-24> 10477 WA LPG ALE Aehel AR %7t At

ERl Zagh 71E
T 2] 2] H=[7HRIA) 931,146 MY
H]-22] H=7HRIB) 655,073 ¥
MNPV A-B) 276,072 | FH MNPW=154
IEE 17.73%
B/C [(ASB) 1.42 BS/C=1
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<E 425 10993 TAF e Akl Fugel 74
Eole (o9l =9)
1Ls L T
o= | EEE | FLEY | eaw S
= Al 220,000 475,000 627,360 1,382 360
2020 220,000 23,750 34,368 278,118
2021 ] 23,750 34,368 58,118
2022 ] 23,750 34,368 582,118
2023 ] 23,750 34,368 582,118
2024 ] 23,750 34,368 52,118
2025 O 23, F50 34 368 52,118
2026 o 23,750 34,368 52,118
2027 0 23 350 34,368 58,118
2028 D 23 50 34,368 582,118
2029 ] 23,750 34,368 58,118
2030 ] 23,750 34,368 582,118
2031 ] 23,750 34,368 52,118
2032 ] 23,750 34,368 52,118
2033 ] 23,750 34,368 S2,118
2034 ] 23,750 34,368 52,118
2035 D 23,750 34,368 582,118
2036 ] 23,750 34,368 58,118
2037 ] 23,750 34,368 582,118
2038 ] 23,750 34,368 582,118
2035 ] 23,750 34,368 52,118
.
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<E 4-26> 10497 ) OAF G Avtel Al AFEE FA

2H7REY) s ax7HRI(EE)

5 5.5%

ulg | ®o (Ho-ulg|soixa | HY | Hl8 (®o-ulg
o 1,382,360| 1,600,000 Z217,640| 5.5% 931,146 884,354 46,792
2020 278,118 B0,000| -198,118( 0945 75,600 262822 -1873227
2021 58,118 80,000 21,882] 0893 71,442 51,801 13,541
2022 58118 80,000 21,8872 0844 67,513 45 046 18,466
2023 58,118 80,000 21882 0797 63,799 46,349 17,451
2024 58118 80,000 21,882 0.754 60,291 43,800 16,4591
2025 58,118 80,000 21882 0712 56,975 41,391 15,584
2026 58,118 80,000 21,882) 0E&73 53,841 35,114 14,727
2027 58,118 80,000 21887 0636 50,880 36,963 13917
2028 58,118 80,000 21,882 0801 48,081 34,830 13,151
2029 58,118 80,000 Z2188Z] 0.568 45437 33,008 12,428
2030 58,118 80,000 21,882) 0537 47 938 31,193 11,745
2031 58,118 80,000 21882 0507 40576 29478 11,098
2032 58,118 80,000 21,882 0479 38345 27,856 10,488
2033 58,118 80,000 Z21.88Z| 0453 36,236 26,324 8,911
2034 58,118 80,000 21.882| 042Z8 342431 24876 9,366
2035 28,118 80,000 Z1.88Z] 0.404 32,359 23,508 8,851
2036 58,118 80,000 21.88Z] 0382 30,580 227215 8,364
2037 58,118 80,000 21,882) 0361 28,898 20,893 7,904
2038 58,118 80,000 21882 0341 27,308 19,839 7,469
2035 58,118 80,000 21,882) 0323 25,806 18,748 7,059
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& 2 712 (NPV) &= 46,7923



= A8 FALS Aoz &Y 4, FAHY v& F4, FF99
qo= sto] BT ek v 8-S F vjge FHoR st
<FE 4-28> 109F 4 A LPG AF& Aol Zn] g9 =4
=Eulg (T - FH)
Ls £ =7
A= ﬂ‘ﬂ—':‘i—{ v:}gﬂ A= u 2
=+ 200,000 475,000 366.500( 1,041,500
2020 200,000 23,750 18,325 242 075
2021 0 23,750 18,325 A2 075
20272 0 23, 750 18,325 42 075
2023 0 23, 750 18,325 42 075
2024 0 23 750 18,325 A2 075
2025 0 23 750 18,325 42 075
2026 0 23,750 18,325 A2 075
2027 0 23 750 18,325 42 075
2028 0 23 750 18,325 42 075
2029 0 23,750 18,325 A2 075
2030 0 23, 750 18,325 42 075
2031 0 23,750 18,325 42 075
2032 0 23 750 18,325 A2 075
2033 0 23, 750 18,325 42 075
2034 0 23,750 18,325 A2 075
2035 0 23 750 18,325 42 075
2036 0 23 750 18,325 42 075
2037 0 23,750 18,325 A2 075
2038 0 23, 750 18,325 42 075
2039 0 23,750 18,325 42 075
_ 75 -
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@ w83 Hold AFEE BA % AAA Hrke] Ax
I LPG ARG Aubel el A 20d 29E A8F AFTES v A, 2
W7EA] 558,500 o] wae), AAZEA] 252,421 9] oo FAE T
<E 4-29> 1099 A LG AHE o] Hoj-n g AFEE 4
2H7REY) =ds Ax7HRI(EE)
5 A 5.5%
g | = |Houlg|moxa | W | ug (Ho-ug
= 1,041,500| 1,600,000 558,500| 5.5% 931,146 678,725 252,421
2020 242075 80,000| -162,075 0945 75,600 ZZB761| -153,161
2021 42 075 80,000(  37925| 0.893 71,442\ 37574 33868
2022 42 075 80,000 37525 0844 67,513 35,507 32,005
2023 42 075 80,000 37925| 0.797 63,799 33555 30245
2024 42,075 80,000 37825 0754 60,291 31,708 28581
2025 42 075 80,000 37925 0712 56,975 28 965 27,009
2026 42 075 80,000 37.825| 0673 53,841 28317 25524
2027 42 075 80,000 37925 0636 50,880 26,760 24,120
2028 42,075 80,000 37925| 0601 43081 25288 227794
2025 42 075 80,000 37,925 0.568 45,437 23,897 21,540
2030 42075 80,000 37925| 0537 42938 22583 20,35
2031 42 075 80,000 37925| 0507 40578 21,341 15,236
2032 42 075 80,000 375925 0479 38,345 20,167 18,178
2033 42,075 80,000 37925| 0453 36,236 19,058 17,178
2034 42,075 80,000 37525 0428 34,243 18,009 16,233
2035 42 075 80,000 37925 0404 32,359 17,019 15,340
2036 42 075 80,000 37525 0382 30,580 16,083 14,457
2037 42,075 80,000 37925] 036l 28,898 15,198 13,699
2038 42 075 80,000 37925] 0341 27,308 14,362 12,946
2039 42,075 80,000 37925| 0.3Z3 25,806 13,573 12,234
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a8 (] - FHA™)

1Ls = )

A= -ﬂ“—.:']‘.j = ﬂT:} J,g__J—J-EJ o = =
=t 220,000 475,000| 500.,620| 1,195,620
2020 220,000 23,750 25,031 268,781
2021 0 23 750 25,031 48 781
2022 0 23,750 25,031 48,781
2023 O 23,750 25,031 48 781
2024 0 23 750 25,031 48,781
2025 0 23,750 25,031 48,781
2026 0 23, 750 25,031 48,781
2027 O 23 750 25,031 48 781
2028 O 23,750 25,031 48 781
2029 0 23,750 25,031 48,781
2030 O 23,750 25,031 48 781
2031 0 23,750 25,031 48,781
2032 0 23,750 25,031 48,781
2033 0 23,750 25,031 48,781
2034 O 23,750 25,031 48 781
2035 0 23,750 25,031 48,781
2036 O 23,750 25,031 48 781
2037 0 23,750 25,031 48,781
2038 0 23,750 25,031 48,781
2039 O 23,750 25,031 48,781
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@ vlg3t
WA s A A

EW L= 404,380%

<3 4-32> Had%® WA gAs ALE Auke]

)

)]

=13
h
o el

4gsE B4 2 34
3)

Collection @ kmou

2H7REY) s ax7HRI(EE)

5 5.5%

ulg | ®o (Ho-ulg|soixa | HY | Hl8 (®o-ulg
o 1,195,620| 1,600,000 404,380| 5.5% 931,146 775,678 155,468
2020 268,781 80,000| -188781( 0945 75,600| Z253,998| -178398
2021 48781 80,000 31,219] 0.893 71442\ 43563 27879
2022 48,781 80,000 31,219 0844 67,513 41,167 26,346
2023 48781 80,000 31,215] 0.797 63,799 38903 24897
2024 48 781 80,000 31,219] 0.754 60,291 36,763 23528
2025 48781 80,000 31,219] 0712 56,975 34741 22234
2026 48781 80,000 31,219 0E73 53,841 32,830 21,011
2027 48,781 80,000 31,215] 0636 50,880 31,025 13,855
2028 48,781 80,000 31,219] 0801 48,081 289,318 18,763
2029 48,781 80,000 31,219] 0568 45437 27,706 17,731
2030 48,781 80,000 31,219] 0537 47 938 26,182 16,756
2031 48,781 80,000 3L219] 0507 40576 24742 15834
2032 48 781 80,000 31,219 0479 38345 23,381 14,963
2033 48,781 80,000 31,219] 0453 36,236 22,095 14,140
2034 48,781 80,000 31,219] 0428 34,243 20,880 13,363
2035 48,781 80,000 31.215] 0.404 32,359 19,731 12,628
2036 48,781 80,000 31,219] 0382 30,580 18,646 11,933
2037 48,781 80,000 31,219] 0381 28,898 17,621 11,277
2038 48,781 80,000 31,219] 0341 27,308 16,652 10,657
2035 48,781 80,000 31,219] 0323 25,806 15,736 10,071
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Algd ol &S BAsglt. 3 e 2509, dxb WiEele 80,0003 4,
AE A SlES 5.5%, AFR7IZES 204, E7MESES QA s W, HE
HAIH]&(B/C Ratio)& 1.200% AAA g4 7159 1 & =8 #&9
A= 775,678, Wl A 7FHE 931,146 Qo7 o2 3k 4 A
ZEAI(NPV) = 155,468 dolth. Wil &2 9.11%= Z237F k& {3,

<3 4-33> HAEE WA YAf AR Mduke] AAAd B A
e w=k = o Z1&
H2le] HExI7FRI(A) 931,146 FH
v|-g2-8] |Hxf7Fx](B) 775,678 FH
MPWV({A-B) 155 468 & NPEWV=1%
IERE 9. 11%
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Bom aol BF P9 wEe % vl 2o AT
< 43 ATUE WA LG ALE AUl B8l 7
Eule (a9l =™)

1Ls L T

=TSR | wmw | ow
=5A 200,000 475,000 430,900 L 105,900
Z020 200,000 23,750 21,545 245,295
2021 ] 23,750 21,545 45,295
2022 ] 23,750 21,545 45 295
2023 ] 23 750 21,545 45 295
2024 ] 23750 21,545 45,295
2025 ] 23,750 21,545 45,295
2026 ] 23,750 21,545 45 295
2027 0 23,750 21,545 45,295
2028 D 23 F50D 21,545 45 295
2029 ] 23,750 21,545 45,295
2030 ] 23,750 21,545 45 295
2031 ] 23,750 21,545 45,295
2032 ] 23,750 21,545 45,295
2033 ] 23,750 21,545 45,295
2034 ] 23,750 21,545 45 295
2035 D 23,750 21,545 45 295
2036 ] 23,750 21,545 45,295
2037 ] 23,750 21,545 45 295
2038 ] 23,750 21,545 45 295
2039 ] 23,750 21,545 45,295
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@ vl Ao AREE B4 % AN Bt 2
WAl PG AE A% A0l tiald 20d £9E A8 AFEFL BT 4
3, B¥7FX] 494,1008 Q9] ¢H) | A7FA 214,943 Q9] =W lo] =AW},
<E 4-35> HAUE WA LPG AL o] Aol g AFEE 4
2H7I(E) 29 SR

s 5.5%

ulg | ®Y |HIUIE| saixa | BY | u8 |EA-uE
L 1,105,900 1,600,000 434,100 5.5% 931,146| 716,203| 214,943
2020 245,295 80,000 -165,295| 0945 75,600 231,804 -156,204
2021 45295| 80,000 34,705 0.893 71,442\ 40450 30,992
2022 45295 80,000 34,705| 0.844 67,513 38225 295,288
2023 45,255 80,000 34,705| 0.797 €3,799| 36,122] 27677
2024 45295 80,0001 34,705| 0.754 60,291 34136 26,155
2025 45,295 80,000 34,705 0712 o6.975 32258 24716
2026 45,295 80,000( 34,705 0673 53,841 30,484 23357
2027 45295 80,000 34705 0636 50,880 28807 22072
2028 45295| 80,000 34,705 0601 48,0811 27223 20,858
2029 45,295 80,000( 34,705| 0.568 45,437 25,726 13,711
2030 45295 80,000 34,705 0.537 47 938 24311 18,627
2031 45,295 80,000 34,705 0.507 40,576 22974 17,602
2032 45285 80,0001 34,705 0479 38,345 21710 16634
2033 45,295 80,000 34,705| 0453 36,236 20516 15,715
2034 45295 80,0001 34,705| 0428 34,243 19388 14855
2035 45285 80,0001 34,705| 0404 32,359 18,321 14,038
2036 45,255 80,000 34705| 0382 30,580 17,314 13,266
2037 45295 80,000 34,705 036l 28,898 16,361 12,536
2038 45295 80,000 34,705 0341 27,308 15462 11,847
2039 45,295 80,000 34,705| 0323 25,806 14611 11,1595
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A AF(AZ?), & 7122 3t AARAE AAste] EdATHA 9 gl &,
Hl S AN &S BASIGITE. A7t LFAFE 250, W wiE A 80,0004 Y,
AbE] A &S 556, AFRVIIES 20, BUMESES AtsA &9k o, v&
HAoIH]&(B/C Ratio)& 1.300% AAA g4 7159 ‘1 & =8 n|&9
HA 7R E 716,203, WA A 7FX = 931,146 QP02 o2 &3t & A
ZEX(NPY) & 214,943 Qolth, Y958 13.76%= 237t =& o).

<E 4-36> A% WA LPG AFE Auke]l A Hr} Azt
= 2t 7=

T 2l9] F=R7I=IA) 931,146

v]-2=] |=17=IEB) 716,203 FHH

MNPV A-B) 214943 | FHAH MNPWV=>=15
IEK 13.76%

B/C [ASB) 1.20 BSC=1
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T Mg FALS Az v 4, fAEe vEe 4, dund
qoz del BE G MI8E F W] 2oz AL
<E 437> ALAE A DAF AHE Hutel B8 37
Eule (93l wmE)

Ls L= =7
4= | RS | FUEE ) e <A
= Al 220,000 475,000 241, 760| 1,536,760
2020 220,000 23,750 42 088 285,838
2021 O 23,750 42 088 55,838
2022 0 23,750 42 088 &5, 838
2023 O 23,750 42 028 &5, 838
2024 O 23,750 42 028 &5, 838
Z025 O 23,750 42 088 55,838
2026 0 23 750 42 028 &5, 838
2027 0 23,750 42 028 &5, 838
2028 0 23,750 42 028 &5, 838
2029 0 23 S0 42 028 &5, 838
2030 O 23,750 42 088 &5, 838
2031 0 23,750 42 028 &5, 838
2032 0 23,750 42 028 &5, 838
2033 0 23,750 42 028 &5, 838
2034 O 23,750 42 088 55,838
2035 O 23,750 42 088 &5, 838
2036 0 23,750 42 028 &5, 838
2037 0 23,750 42 028 &5, 838
2038 0 23,750 42 028 &5, 838
2039 O 23,750 42 088 55,838
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<E 4-3> HadE ) OAf A Hvtel Bl AFEE FA

2H7REY) s ax7HRI(EE)

5 5.5%

ulg | ®o (Ho-ulg|soixa | HY | Hl8 (®o-ulg
o 1,536,760| 1,600,000 63,240| 5.5% 931,146 974,210| -43,064
2020 285,838 80,000| -205,838( 0945 75,6001 Z70,117| -194517
2021 65,838 80,000 14,162 0.893 71,442 58,795 12,647
2022 65,838 80,000 14,162 0.844 67,513 55,561 11,951
2023 65,838 80,000 14,162 0.797 63,799 52,505 11,254
2024 65,838 80,000 14,162 0.754 60,291 45618 10673
2025 65,838 80,000 14,162 0.712 56,975 46,889 10,086
2026 65,838 80,000 14162 0873 53,841 44 310 9,531
2027 65,838 80,000 14,162 0636 50,880 41,873 9,007
2028 65,838 80,000 14,162 0801 43,081 38,570 8512
2029 65,838 80,000 14,162 0.568 45437 37,353 8,043
2030 65,838 80,000 14162 0537 42 938 35,337 7,601
2031 65,838 80,000 14162 0.507 40,576 33,393 7,183
2032 65,838 80,000 14,1621 0479 38345 31,557 6,788
2033 65,838 80,000 14162 0.453 36,236 25,821 6,415
2034 65,838 80,000 14162 0428 34243 28181 6,062
2035 65,838 80,000 14 162 0.404 32,358 26,631 5,728
2036 65,838 80,000 14,162 0.382 30,580[ 25186 5,413
2037 65,838 80,000 14,162 0.361 28,898 23,782 5116
2038 65,838 80,000 14,162 0.341 27,308 22474 4834
2035 65,838 80,000 14,162 0.323 25,806 21,238 4568
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A AN ZFA (NPV) = -43,064%d




<HE 4-40> A% FA) PG ALE Aure) Fulge] F4

Svule (93 M)

Ls = T

== | RS PIEE ] asa A
=] 200,000 475,000 A23.480)] 1,158,480
2020 200,000 23,750 24,174 247,924
2021 O 23750 24,174 47 924
2022 O 23 Fha 24,174 47 924
2023 O 23,750 24,174 47,924
2024 O 23 750 24 174 47,924
2025 0 23,750 24,174 47 924
2026 O 23,750 24 174 47 924
2027 O ptcs S 24,174 47 924
2028 O s T 24,174 47 924
2029 O Z 3750 24,174 47 924
2030 O 23,750 24,174 47,924
2031 O 23,750 24,174 47,924
2032 O 23,750 24,174 47,924
2033 O 23,750 24,174 47,924
2034 O 23,750 24,174 47 924
2035 O 23,750 24,174 47 924
2036 O 23,750 24,174 47 924
2037 O 23,750 24,174 47 924
2038 O 23,750 24,174 47,924
2039 O 23,750 24,174 47,924
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@ g3 Ao AFEF B4 2 AAA W7ol 4w
IA PG AHE Akl djslA 209 £9e A48 AFEES BN A, 2
HA7HA] 441,520 9] e}, AA7EA 184,343 9] = ejo] FgH),
<& 441> FHads A LPG AR ARbe] fel-vg dussE 34
2H7REY) =ds Ax7HRI(EE)

5 A 5.5%

g | = |Houlg|moxa | W | ug (Ho-ug
= 1,158,480| 1,600,000 441,520| 5.5% 931,146 746,803| 184,343
2020 247924 80,000| -167,924 0945 75,600 Z34788| -158688
2021 47524 80,000 32076| 0.893 71,4421 42737 28645
2022 47524 80,000 32,076 0844 67,513 40,443 27,069
2023 47524 80,000 32076| 0.797 63,799 38219] 25580
2024 47,5924 80,000 32076] 0.754 60,291 36,117 24173
2025 47524 80,000 32076 0712 56,975 34131 22,844
2026 47924 80,000 32076| 0673 53,841 32253 21588
2027 47 5924 80,000 32,076 0636 50,880 30,479 20,400
2028 47924 80,000 32076] 0601 48081 28,803 19,278
2025 47 524 80,000 32,076 0568 45,437 27,219 18218
2030 47,5924 80,000 32076| 0537 42938 25722 17,216
2031 47924 80,000 32076| 0507 40,576 24,307 16,269
2032 47 524 80,000 32,076 0479 38,345 22,970 15,374
2033 475924 80,000 32076| 0453 36,236 21,707 14,529
2034 47,5924 80,000 32,076) 0428 34,243 20,513 13,730
2035 47924 80,000 32076| 0404 32,359 19,385 12874
2036 47 524 80,000 32,076 0382 30,580 18,319 12,261
2037 475924 80,000 32076| 0361 28,898 17,311 11,587
2038 47924 80,000 3207g| 0341 27,308 16,359 10,945
2039 47,924 80,000 32,076| 0.3Z3 25,806 15,459 10,347
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22 929
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20.00% s
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B.18%%
15.00% S FA 3 FEH -
1.81%
A0 0025 9. 11%
T B6%
5.0:0%
2. B5%
HACIZ= HALPG I'JrkIEL! TEMILPG
-2 B2%
-5 00
- P - e
_ H ~0]9
<39 4-4> JF5 S (IRR) Hla
= a0 ol =
H| 2@ 2]l = (B/Cc RATIO) H| I
2.00
161
o 156
= i T S [ 137
1.34 o :
20 117 ot
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— 0.96
o050 I
o.00

- T

<19 4-5> H]-8H & (B/C Ratio) HlxL
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2. LPG Fx A4k AN H7t
O HALPG AFg-Aute] HA A H7h
HATARE AMgstE Auto] WAILPGE du® AMEsW dme HAZA,
Hd7ra, Ha7kEa e ASol Al des & 5
<E 4-47> HALPG AR-gAuke] AR Ho}
T = HMES HAMLPG ZHAE A=l
1_";‘ = #7123 317,639 &g 351,984 g 34345 F
AR | =R 236,210 g 276,072 MY 39,867 &Y
7t
z | S 155 468 A« 714,943 ¥ 59,475 Mg
W[ s=i71= 18 .58% 22 92% 4.34%
=
o
2| =7 13.74% 17.73% 3.99%
(=]
= | S7HEH 9.11% 13.76% 4 B5%
vl | g =7 1.52 161 0.09
=
= | =mz78 1.34 1.42 0.08
(=]
= | S7HEH 1.20 1.30 0.10
BAA g THAA VIR HavbE > 1 > HA7EE sA o,

$rdson Anm)
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@ FAILPG AR duke] FAIA H7t
HAGARFES AFE8Hs Addbo] WALPGE ARE ARSI AR HA7H4,

A4, A4 BE A9e] AAAel A& & & Ak

<} 4-48> FA|LPG AFEAEFe] A H 7}

o= TH RS THH|LPG dd Atel
= | F=iFp=E 135,332 FHY 226,072 #HY 200,741 Y
3

A | mIAIE 46,792 MY 252 421 Y 205,630 Y
7t

x | A=Z7tA |- 43084 Y 184,343 HHY 227,407 HY
Y| m=op 7.96% 21.80% 13.84%

_1?1_

N i 2 85% 16.18% 13.23%

=]

2 | AR -2.82% 11.21% 14.63%

85| m=irr= 1.17 1.56 0.29

£

#H | mar=E 1.05 1.37 0.32

-D_!

= | Hn7tH 0.96 1.25 0.29

2 Hurtg > J41g > HA7E =40,
%M o AgHe Ruto] £LFE [PGARE M N3 B4 AAY &

B g% ol Ao st

@ WAt FAle] BAE BT}
WA B g Addbe] AR S [PGE BHE A$-, AAE a3 S A7)
2] 71Zo® WA= 34,3450 ~ 59,475 Dol FAE 200,741 Y ~ 227,407
Ao g Aol AAA a7t ¥ & 308 SRl
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FFakiol BAA RS wEW, 20189 7l S 50 mRE oS
63,8262 0. & A E o] SUtt.
<E 4-49> Tl 2P H (24 0 @G
T A7) % 7R 71ep7] Al
0 ~ 3% ujwt 4,841 30,202 7,393 42,436
3~ 10% wjvt 12,363 3,342 3,248 18,953
10 ~ 50& w] Rt 2,315 5 117 2,437
27 19,519 33,549 10,758 63,826
109 F AR5y 7S U ofdel AH&stt= 7Hol ogk AAA a3z
£ A&t v 2. dA ofdo]l WAl A8 E AREgttheE ZFAH A of e
10% A-&3hH oF 1159, 30% 283t oF 2309, 50% & -&3FH oF 57599 AA|4
Bt BAse BoR 8T 5 vk, vheF 3 AEE AR St 7RO A
oMo 10% Z-&3hd °F 1,0239, 30% 2-&3sHA 2,0489], 50% 2 &3stH 5,1209] ¢
BAA a7t HAste Aom FAY = vk, o7 Uit 8AEH dm
Aol gk A aae A& F U
<3# 4-50> LPG AH =jofd A8 Al A4 &}
e =R A~ d=te] 2A~= ==}
10%: 5,383 1,201 = 11,495,063 Fd
::% 3I0% 12 765 1,201 = 22,990,125 FHd
50% 31,913 1,201 = 57,475,313 FH
10%: 5,383 156,043 F 102,396,052 Fd
f‘]!l— 30% 12 765 16,043 FH 204,792 104 FHH
50% 31,913 16,043 FH 511,980,259 FH
T 1) Hg 0 F o)A 63,8262l sl 10%, 30%, 50% LPG 2-&AHE 2=
T 2) AAAAFe] 1 10 B ARFFIF 715 LPGe] AAA Aol

¥ 4-45 2=z (904 0]A])
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AEA B2 PGS ARE3ohE ) 344 a3 v$ . B9 vjEY s SoxeE
Auk A A" v 99%7F AZE W, Co2 20%, Nox 15 ~ 20% A7¥= d37) 9

Environmental Performance of LPG

/| AstomosEnergy

100 -20% 100 100 -15-20%
80 ﬁ 80 80
60 60 60
40 40 40
20 20 -99.9% 20
0 0 0

oil LNG LPG oil LNG LPG oil LNG LPG

» LPG is one of the most environment - friendly energy.
» Conversion from fuel oil to LPG leads to reduce more than 99% of SOx emission.

<71¥ 4-6> Environmental Performance of LPG / &4 : dEo}l~ER ~o 1%
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