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Abstract : Recently, the demand for liquefied gas has been increasing for various reasons, including environmental problems, and as a result,
transportation of liquefied gas through a ship is increasing, and several terminals are also being constructed to accommodate it. The size of the terminal
to be constructed shall follow the result if the target ship is clearly determined. Otherwise, the size of the vessel that the terminal intends to accept shall
be determined, and then, the dimensions of the vessel given in the regulations or standards shall be used. In this regard, it was found that the main
dimensions of the proposed vessels are substantially different from those actually operating and the standard for large-sized vessels has not been
established in the process of determining the size of the target vessel by using the “Port and Fishing Port Design Standards” and commentary(2017),
which recently is most commonly used as port design criteria in order to construct the liquefied gas terminal. Because of these problems, a revision of
the standard for the major dimensions of liquefied gas carriers was proposed through an analysis of the current status of ships in service, as there could
be many differences between interested parties in determining the size of the target ships and terminals and evaluating the safety of terminals. It is
expected that the proposed revision will be used as a more appropriate and realistic criterion for determining the size of ships and terminals in the future

and will prevent unnecessary terminal construction costs.
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Table 1. LPGC dimensions on domestic and Japan’s rule

LPG Carriers
GT(t) LOA(m) Lpp(m) B(m) d(m)
3,000 98 92 16.1 6.3
5,000 116 109 18.6 7.3
10,000 144 136 227 8.9
20,000 179 170 27.7 10.8
30,000 204 193 311 12.1
40,000 223 212 33.8 13.1
50,000 240 228 36.0 14.0

Table 2. LNGC dimensions on domestic and Japan’s rule

LNG Carriers
GT(t) LOA(m) Lpp(m) B(m) d(m)
20,000 174 164 27.8 8.4
30,000 199 188 314 9.2
50,000 235 223 36.7 10.4
80,000 274 260 424 115
100,000 294 281 454 12.1
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2) 299l
2] A9 2dl AR Akt &Rk (Puertos  del
Estado)oll 4] ald8Ake] bAA 7HE A4 HAo=
‘S FFAtol]l e YA (Recommendations for Maritime
Works, ©]3} “ROM™) S FAst ok, @& AuAabdtel] o
AlH o] Sl NS PSR o] S A9 Table 33} 2t
Syl 2 dEI= g2 ING HHA-S Prismatic}
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Table 3. Typical ship dimensions from ROM

DWT CBM LOA Lpp Beam  Draught
(t) (m’) (m) (m) (m) (m)
LNG Carriers(Prismatic)

27,000 40,000 207.8 196.0 29.3 9.2
25,000 58,000 2473 231.0 34.8 9.5
80,000 100,000 280.0 268.8 434 11.4
90,000 120,000 298.0 285.0 46.0 11.8
97,000 141,000 315.0 303.0 50.0 12.0
125,000 175,000 345.0 333.0 55.0 12.0
LNG Carriers(Spheres, Moss)
51,000 71,000 249.5 237.0 40.0 10.6
58,000 99,000 274.0 262.0 42.0 11.3
75,000 117,000 288.0 274.0 49.0 115
LPG Carriers
3,000 5,500 116.0 110.0 133 7.0
5,000 8,800 134.0 126.0 16.0 8.1
10,000 17,000 160.0 152.0 21.1 9.3
20,000 33,000 207.0 197.0 26.8 10.6
30,000 49,000 226.0 216.0 324 11.2
40,000 65,000 240.0 230.0 352 12.3
50,000 80,000 248.0 238.0 39.0 12.9
60,000 95,000 265.0 245.0 422 13.5
3) PIANC
PIANC(Permanent International ~Association of Navigation
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Table 4. Ship dimensions and classifications on PIANC A5 A E(Park, 2019)3FL U

£, Spherical 4] SHERAE A ING WA E Y

. . . 5 U¥sE e =8& 3. 2 2ol 71 2 Spherical

Classifica Displace  Capacity LOA Beam  Draught WA NG SHFN o R 2018W°ﬂ 2E5 1457E (18,39
A

LNG Carriers

ml

-tion -ment(t) (CBM(m’)) (m) (m) (m) © :
CBM)o] AzH ul7h glot o] F

ING &WH& Az °1><] .
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Spherical 4] LNG /b o] :Az7} o] gho), dAl=
a2 F7F FA% ol dsolth

Spherical 107,000 145,000 283.0 42.7 12.0

QMax 175,000 267,000 345.0 55.0 12.0
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LNGAl GT = 1.370DWT (1)

LPG GT = 0.845DWT )

o714, GT : FEF
==
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Table 5. Difference between formula’s DWT and actual one

LNG Carriers
. DWT
Classifica CBM Actual .
. 3 GT(t) from Difference(t)
-tion (1) Formula DWT(t)
138K 93,494 68244 75418 (17,174
Prismatic
180K 119,599 87,299 96,083 (-)8,784
125K 103,764 75,740 71,684 (14,056
Spherical
135K 113,998 83,210 77,513 (15,697
3.5 MM x|+ ZHES B ChaME
Aae) A5E Agshed Qo) 1 F2E 22t gy
ArkE sk golnh oleld Mg st o E o
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T8 AdE o] Ttk AT 20073 L VHo®E A AAH
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Table 6. LNGC(Prismatic) dimensions according to the GT iy % - - -3(5)2;0
7 -
LNG Carriers (Prismatic) : ' ’ - é‘ -
GT(t) LOA(m) Lpp(m) B(m) d(m) Log(GT)
5,000 107 99 16.6 5.9
10,000 131 123 195 75 Fig. 2. Linear regression analysis between Log (B) and Log (GT)
20,000 167 157 243 9.0 of LNGC (Prismatic).
20,000 1 153 283 i OheE, ING 44 Fo]| Spherical ¥4 2] Auh2 Z 2ol 7
50,000 232 220 34.5 10.9 2w o8 Ao 2A3| 7aste] 2AE AR ueho
70,000 260 247 39.4 11.7 2 Soue ANE mEe 2 oy Addom %%é}
100,000 291 2717 45.1 12.0 o9 Auk w1 77 @ A2 Ao
120000 307 293 482 125 Prsatc W91 AVs) el HRel WAL A9 ol
140,000 321 306 50.9 12.5 %) ergkrh o] E AELS wmylsle] oA A A 9] A}
170,000 345 329 54.5 12.5 ](RO]\/[)-ET Spherical H}2] Aule] FQ <= 7|F o078 OUR
T8, 1 A= Table 79 2k FF- F o dHolH7L
60 %7 of Trewl A5t BEATY AAE 7)E ma
P st gl Bas of% Busug Fok
50 -
ﬁfﬂ’/ Table 7. LNGC (Spheres) dimensions according to the DWT
* A 4 LNG Carriers (Spheres, Moss)
o / DWT(t) C(E\;[ LOA(m) Lpp(m)  B(m)  d(m)
20 51,000 71,000 249.5 237.0 40.0 10.6
:f 58,000 99,000 274.0 262.0 42.0 11.3
10 T 75000 117000 2880 2740 490 115
0 . _.75%
0 50000 100000 150000 200000 3) ING $NHA 9] ZES9) AFHES A
CT Fdell= ING W] FEF} Astsd=o W
Fig. 1. Logarithmic regression analysis between B and GT of 21 AAISFIL AUTH SFA] A vpef o] AFHo = -
LNGC (Prismatic). Fatar gl AdubEdl A8qe B 2 LA U A7)
w ol oo e JANE A ARE v o AjRo
T390, 1 AYE Fig 3, Table 8 2 A(3)3} 7t}
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Fig. 3. Linear regression analysis between DWT and GT of LNGC

(Prismatic).

Table 8. The statistics between DWT and GT

LNG Carriers (Spheres, Moss)

= LPG & /kA
LPG XM= F8A¢5 EEstas) gt
s elH o Aar @6k 9l
2 L

Table 9. LPGC dimensions according to the GT

Adj.R? Standard deviation LPG Carriers
0.915 11,961 GT() LOA(m)  Lpp(m) B(m) d(m)
3,000 95 89 15.5 6.0
INGA GT = LIS17DWT o 5,000 109 102 17.3 7.1
10,000 136 127 21.3 8.8
A7, GT : BES 20,000 174 164 272 10.6
DWT : A5l 2k 30,000 201 190 31.8 11.6
40,000 21 210 35.4 123
A E A4S Prismatic 4] 9] ING Al T 1§ 30,000 238 226 384 129
Sl o} &}al, Spherical W] 9] ING XM= 488 4 ¢l 60,000 252 240 41.0 134
t}. Spherical 412l LNG /b2 A AF 3 viel 7o)
Ak 5ol Qo] Fove A% 2T £ 997] wE 0 —
ot} thuk, ROME| it el DWI7IE02 AA7} ¥lojiet . 5%
= A& 18T et 9 e~ -
200 . o ]
4.2 LPG 24 . /-"f )
D IPG £k FoA% 714 e g 150 ¥k
LPG Aol A9 ING S ge) 244 5 3 "
o loja= F WU} o] R XA FAARE, M 9o 100
ME we W} ol ol )
LPGe] 28 %o WE PG 440 Badol nrHw 0"
Al LPG &% g1y 3tE A e guke] Ao Y=
g = aEste TAETE THed 29 7 e ¥ 00 " 10000 20000 30000 40000 50000 60000
g2 Mabo] Az 338t o GT
LPG +HHA & Wzh2a 3} kg2 o2 BHE 4=t} &9 Fig. 4. Logarithmic regression analysis between LOA and GT of
AL g, gEyAe ¥as AYshe 3o dRbdola LPGC.
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Fig. 5. Linear regression analysis between Log (LOA) and Log

Nl eud AEHTE A AL AR 9T o
(GT) of LPGC. Sbaguae FaXNFS Sels S A Tl
FAEo] gl NFIAg Ml Fa x4l Aolahris

o] L w At
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Gl Aol A8 alS A o oA e o g VAR T S A S 9 ol W A
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Table 11. The statistics between DWT and GT (%) A4 1o x4 AH S 93 i

LPG Carriers

Adj.R? Standard deviation
0.991 1716 ojo &dol WAF O = diddute] FQ X
A719) AR E MAstaA el 2 g
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