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Statistical Analysis on Parallel Body Lengths and Wind Receiving Areas of Ships

Haruo YONEYAMA*
Hiroaki KASHIMA**

Synopsis

The parallel body length and wind receiving areas of a ship are used for calculating the ship
berthing energy in fender design and for estimating the tractive forces of the moored ship by wind
loads in mooring post design, respectively. Since these parameters are not generally disclosed as ship
specification data, it is difficult to obtain the accurate values of them for a design ship. In this study,
we performed the statistical analysis using the data collected through questionnaire surveys in terms
of the above parameters. In the statistical analysis, we calculated the regression equations of the
parameters for each kind of ships.

The main conclusions of this study are as follows:

1) In terms of the parallel body lengths and wind receiving areas of ships, we performed the
statistical analysis using the data collected through questionnaire surveys to shipowners, etc. We
then presented the regression equations and basic statistics of these parameters for 8 kinds of ships
in full load and ballast conditions.

2) The ratios of the parallel body length to the length between perpendiculars for ships are slightly
larger than the 1/3 to 1/2 described in the current Japanese port technical standards and are
generally in the range of 2/5 to 3/5.

3) The wind receiving areas of ships generally tend to be small in full load condition and conversely
large in ballast condition. However, the lateral wind receiving areas of container ships show the

opposite tendency due to the influence of the containers loaded on the deck.

Key Words: parallel body length, wind receiving area, statistical analysis, regression equation, fender,

mooring post
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95% 40.021 0.525 95% 39.048 0.486
30,000 30,000
Container Container ---- 95% Coverage Rate
------ 90% Coverage Rate
25,000 ; 25,000 75% Coverage Rate ||
T - 50% Coverage Rate
P o DATA
20,000 — - 20,000
£ T
E— 15,000 e 5 < 15000
3 <
10,000 S g 10000
R ----95% Coverage Rate
) ,;,/" O S, 90% Coverage Rate )
5,000 I;f" oo 75% Coverage Rate || 5,000 ",(;"
,;" 50% Coverage Rate ,,,'»5'
s o DATA %
0 T T T 0 T T T
0 50,000 100,000 150,000 200,000 0 50,000 100,000 150,000 200,000
DWT DWT
BE-6.5 g E R b 8 & i sz m i FE oo BILR B-6.6 sEERE b & Ml m i fE O B
(=27, W) OGS T 7 (ST T, TR KIS T 7
Container Container
10,000 - 10,000 +
T 1,000 L E 1000 77
- o
I z
100 - .- 95% Coverage Rate 100 | ---- 95% Coverage Rate
------ 90% Coverage Rate ------90% Coverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 T T 10 T T
1,000 10,000 100,000 1,000 10,000 100,000
DWT DWT
B-6.7 L o % b i I A o R BA-6.8 HISHAL bk b I R F A O BIR
(27T, i) OREER s T 7 (ZUT T, NTALR) KRS T 7

OMFEZRRERE (AY) L UUST 2 N IO 32 JE A
(AYb) LHEEE %% (DWT) & OEIFSH I HES
iz Blf ek & AR EZ G T — 25 L & bITRT.
K-6.5 B L UE-6.6 i%, TNENh =T RO EER
k4 (DWT) 1Zxt3 5 i ie Ol sz J\ mfE (AY) ¥
FUONT 2 MOl S BEE (AYb) 077/ 3— 35| [\l
REMGT—FZ & L bilord. B-6.7 B8LUOK-6.8 i3,

K-6.5 35 L O'E-6. 6 Ok L 5K THD.



6.5 Hmsz A ORI (R, i)

. B/ %5 HEER | EERE] T4
VA
o B R o N
50% 3.495 0.690 0.997 0.024 27
75% 3.629 0.690
90% 3.754 0.690
95% 3.831 0.690
25,000
Passenger
20,000 >
15000 s o
13
<
10,000
--=--95% Coverage Rate
------ 90% Coverage Rate
5,000 75% Coverage Rate | |
50% Coverage Rate
o DATA
0 T T T T
0 50,000 100,000 150,000 200,000 250,000
GT
X-6.9 & b oK & TSR AR O B4R
(&M, iR BB 7 7
Passenger
10,000 -
< 1000 A
E
<

100 4 ----95% Coverage Rate
------ 90% Coverage Rate
75% Coverage Rate
50% Coverage Rate
o DATA

10 T T
1,000 10,000 100,000
GT

B-6.10 & b > & i sz i 5 O AR
(% fin, fwHde) X 7 7

a T MRS BEO T — 2 80X, THERE 14,
PRI ARNEE 1L EIERFITD DS, FEBREE, TR
0.974, /X7 A MRE0.998 TIEFIZRAWERD Y H U, BElHZ
DEPHEEENEE 2D, Wiz REROT — & D54
%, RERIELOZEIAGNT, B/3—F 50%DEFN
ZHLZIEIEE T AN—F 75%DEIFHLLFICALE LT
W5, E£72, a7 RO OME S R iE L, N7
AR EHARTRISHEERELR-TEY, Ty ¥ ki

Mooy 7T oEENEFICRENZEnbrs.

4) R&EH

£-6.5 1%, MEMORMEFFOMAIE = BEE (AYD &k
% (GT) & DEURSHT S5 5 iz Bl fRE & FEAR
MEtEZRST — 2% E bRt ®-6.9 1%, KEM
DR~ (GT) 1ZxET 2 iR ORI 52 B A% (AYS)
DOAN—FREYFRETGFT — & & & HIrRd. E-6.10
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R~ FETz, B-6.13 38 L U'K-6. 14 /%, RORO fii * PCC,
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T—4 EIPEEER 5 ey T—4 EIDIER , =
mE | w | Ows—msoy |REREIREES mE | w | Ows—msoy |MBREIREES
N o B R g N o B R g
En 31 6.982 0.401 0.976 0.066 St 27 5.037 0.459 0.983 0.059
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Ship under Given Confidence Limits

IHS World  Shipping
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AYT : AfnO a2 B ERE GiidRs)  (m?)
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b EAREYRAREC (BRECH5Y)

DWT : O EERE M2 (o)

GT : iR b3k (hY)

k: EUREMROFATHERED /ST XA —4

Lpp : A0 EmAREIE  (m)

LPS : D FATHE S (m)

LPSb : SO FEATHRE S (ST A MEE)  (m)
LPSb(MS to Aft) : SRR AIATHRE S (XT & M) (m)
LPSb(MS to Fwd) : it &5 5101 EATHER & (37 A M) (m)
LPSf : O ATHRE & (#IFF)  (m)

LPSf(MS to Aft) : BT TRE S (l#HEFF)  (m)
LPS{(MS to Fwd) : #vE FIFTRE S (k) (m)
n: 7 —H O

P [EFRO I AN—F (F7IHMEEE) (%)

R : FHEIFR%

Se : EARBEIFZSE V D43k
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T8 A 77— REER

&A1

T — MiRAERE (AAGER) AR

AR DETICEI T P VT — FICTHRDLIES,

K-A2 Tor— MRAER (AAER 28H)

Q1 fMNEEE (D~ ZRAIIZS),

@155

i@ 5 S, AV AN—. DIVTIH
(S GT

QHESE ~ VW MT

EBEHEK b MT

(G35 m

DEFER m

(Gl m

QiB#EIK m

NS 2 SEOEEHEIK m

Q2 MEFIHORS (FRODRUD, EULLIEIQ) ETRALLEEL,
FRETHNIE, BEITE/NNSZ FEEOZNZNTTES S,
KT KB LICHT DA RIBOTTH

R
‘ - )52
DIMEDIND SIEBIOTTHOES m/ m
THEE INDR B
DIEDIND SBEADTEHDOES m/ m
S,
HE N2
CUEEN SHEBETOTTHOES m/ m
(2 MEBTRALESLY

Q3 MAEDEENRVAEOSEEE CKBLOREEE THRHOMERE ZIHRAILE
AN
BEIEC/NSZ FROZNZNTCOBZESD. HIRKETOHREZ CFRAL
=t<{2%

feEatisd NS (HBVIEEK mED
OiEREOZREE m?/ m? ( m?)
TS NSZRE (HBDNEEK mEp
OMEEFAOSAEE m?/ m? ( m?)
)
S

MBAETIRORSOZREEONETHIHE. —RiLBR RIBERVIEER) 01
—ECRHIESNIE HEICTUERBREHAILEOSEICE-ZRELET, L.
FTITTRHVEEVWEBREEHART S EHIR LET.

METY, THOBONESTINK UL,
COBNERNEBRICDONTIE. ABEDBHMUINCEAI D EEFHDEE A,

£-A3 TUr— MNAEZE (KEER) 1 #E ]

Please cooperate with the questionnaire about the dimensions of the ship.

xK-A4 T — FAAERE (QEFER) 28]

Q1 Please fill in below(1-10)

1)Ship Name

2) Type of Ship

exp.) Cargo, Tanker, Container, etc.

3)Gross tonnage

4)Dead Weight tonnage

5)Displacement tonnage (loaded)

6lLength OA

Tlength PP

8)Breadth

9)Summer draught

10)Ballast draught

3
S 3B 35%9

Q2 Please fill in the length of flat body (in the figure bellow (1) and (2), or (3)).
2Flat body : Flat body of the hull on the water surface

| ®)

OR

Loaded Ballast

(1)Flat body length from midship to bow m/ m
Loaded Ballast

(2)Flat body length from midship to stern m/ m
Loaded Ballast

(3) Flat body length from bow to stern m/ m

(Please fill in the second sheet)

Q3 Please fill in the windage area on the front and side of the hull (projected
area above the water surface).
Please answer at loaded and ballast.

loaded ballast
(1)Side of hull m?/ m?
loaded ballast
(2)Front of hull m?/ m?
7 )
00
0 s

XIf windage area or flat body length is unknown, please provide us a copy of
General Arrangement (side view and front view).

Thank you for your cooperation.
The information you provide will not be used for any other purpose.
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<EBEY>
£-B. 1 AR S OBRURERESE (i) R-B.2 TR S ORUFRESE (NNT X M)
Q== EIDEAEE TEEAR A | RERE | T2 o= Bl R THER S | RERE | T8
AVAG HhN—%F
a B R o N a B R o N
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g o R e s -
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150 e o
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L<arvTFHm>

£-B.3 HATHE S OREIBRESE (HHE)
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B-E 1 #EESR 5L EmsRimRE o BG B-E 2 $EHEE L BRSO BSR
(i) X7 7 7 (NT AR KBRS T T
10,000 10,000
Cargo Cargo
1,000 A
Y= Ko
Ed Ed
100 {1 °©
----95% Coverage Rate --=--95% Coverage Rate
------ 90% Coverage Rate ------90% Coverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 1 10 ‘ :
1,000 10,000 100,000 1,000 10,000 100,000
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®-E.3 EmxEmEmEORRALSE (i)

x-E 4 EEZAEEORmREE (NT R M)

e | ERES [ mERE] TR | [, o | ERER | wmes | memE| 7oK
a B R o N a B R o N
50% 4.465 0.518 0.978 0.080 11 50% 2.118 0.590 0.981 0.077 9
75% 5.056 0.518 75% 2.388 0.590
90% 5.655 0.518 90% 2.660 0.590
95% 6.047 0.518 95% 2.838 0.590
4,000 4,000
Container Container -
3,500 3,500 = - o
3,000 B 3,000 — S
2,500 L 2,500 i /
. PR o - L .
£ 2,000 o £ 5000 ol
« 2 PR 2 2 o
1500 e & 1,500
';'/’, I ----95% Coverage Rate ---- 95% Coverage Rate
1,000 P 1 o | 90% Coverage Rate | | 1,000 s/ Ba | e 90% Coverage Rate | |
/’” 75% Coverage Rate ,/ 75% Coverage Rate
500 . 50% Coverage Rate | | 500 ,’l 50% Coverage Rate ||
iﬁ o DATA o DATA
0 T T T 0
0 50,000 100,000 150,000 200,000 50,000 100,000 150,000 200,000
DWT DWT
B-E.5 #iFER b 2L E s R fE OBk B-E. 6 #EHERE P L ERSEEEOBSR
(Wfkwe)  X¥p s 7 7 (RNZ A NKE)  XMIBT T 7
10,000 10,000
Container Container
1,000 A
Y= Ko
2 2
100 A 100 A
----95% Coverage Rate ---- 95% Coverage Rate
------ 90% Coverage Rate ------90% Goverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 1 10 ‘ ‘
1,000 10,000 100,000 1,000 10,000 100,000
DWT DWT
R-E 7 B N i EE RO B EE 8 #IEEE bt e EEmERO M
(ifReeE) XMt 7 7 (T A M) XKW T 7
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F-E.5 EmEEEAORIFRESE Gisier)

K-E. 6 EEZEEEOEmGEE (NT R M)

i | EBES s | B s | [, |  CRES | Emem | meEE] 7o
a B R o N a B R o
50% 7.495 0.392 0.931 0.079 54 50% 4.159 0.480 0.949 0.082
75% 8.472 0.392 75% 4.724 0.480
90% 9.460 0.392 90% 5.297 0.480
95% 10.106 0.392 95% 5.673 0.480
2,500 2,500
Tanker ----95% Coverage Rate Tanker e
----- 90% Coverage Rate T -
75% Coverage Rate . "’_, -
2,000 — 50% Coverage Rate || 2,000 PR
o DATA T 5
1500 __ 1500 <
13 eI 13
= B SRRt K]
3 Dl %
1,000 1,000
--=--95% Coverage Rate
------ 90% Coverage Rate
500 500 75% Coverage Rate | |
50% Coverage Rate
o DATA
0 - T T T T T 0 - T T T T
0 50,000 100,000 150,000 200,000 250,000 300,000 0 50,000 100,000 150,000 200,000 250,000 300,000

DWT

X-E.9 #EEEE b H L sz R O Bk
(iisy)  XMIE S T 7

10,000
Tanker

AXF (m2)

--=--95% Coverage Rate
------ 90% Coverage Rate

75% Coverage Rate
50% Coverage Rate
o DATA

10 T
1,000 10,000 100,000

DWT

B-E. 11 SR EE b Rl IE sz i O IR
(i) X s 7 7

B-E. 10 #EEHEE b Bl 1k sz i fE o B R

10,000
Tanker
1,000 -
E
2
100 A
----95% Coverage Rate
------ 90% Coverage Rate
75% Coverage Rate
50% Coverage Rate
o DATA
10 T T
1,000 10,000 100,000
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B-E. 12 #EE S b e s B Aok

4 -

DWT

(NF ALK XKBIES T 7

(RT 2 NEF)

RLIPIE - &



<RORO fta - PCC>

#-E 7 EmZEmEORRREE Gl #-E.8 EmZRAmEORRHREE (X7 A M)
i | DR [ mmEs | EeRE] Tam | [ .|  BRES R mdEE | T8
o B R a N o B R g N
50% 6.014 0.469 0.871 0.117 13 50% 4.904 0.496 0.899 0.115 11
75% 7.210 0.469 75% 5.859 0.496
90% 8.489 0.469 90% 6.877 0.496
95% 9.361 0.469 95% 7.568 0.496
2,500 2,500
RORO/PCC RORO/PCC
2,000 = — 2,000
1,500 R 1,500 e

AXFf (m?)
\ \
Y \
‘\ \
AXb (m?)
Y

1,000 o 1,000 .
= ,é/ (=]
-~ 95% Coverage Rate o -~ 95% Coverage Rate
----- 90% Coverage Rate .C;/ ------90% Coverage Rate
500 75% Coverage Rate | | 500 F o 75% Coverage Rate | |
—— 50% Coverage Rate 50% Coverage Rate
o DATA o DATA
0 T T T T 0 T T T T
0 20,000 40,000 60,000 80,000 100,000 0 20,000 40,000 60,000 80,000 100,000
GT GT
B-E. 13 #& b % & Bz miE O BEA% K-E. 14 # b He s R m g o B
(Wfkwe)  X¥p s 7 7 (RZ AN XWIBT T 7
10,000 10,000
RORO/PCC RORO/PCC
1,000 -
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100 4 100 A

--=--95% Coverage Rate --=--95% Coverage Rate
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i | ERES [ mEEE] TR | [, o | ERER | iwmes | memE] 7oK
a B R o N a B R o N
50% 2.838 0.531 0.996 0.037 9 50% 2.685 0.555 0.992 0.054 9
75% 3.007 0.531 75% 2.921 0.555
90% 3.168 0.531 90% 3.150 0.555
95% 3.268 0.531 95% 3.296 0.555
1,600 1,600
LPG LPG
1,400 1,400
1,200 1,200 el i
R o
1,000 o 1,000 e D/ﬁ
& "o & Prtadl
5 et
§ 800 — o 800 S
é - é /,;,l/ °
600 600 —
--=--95% Coverage Rate ‘4,‘"/ ----95% Coverage Rate
400 P 90% Coverage Rate | | 400 % 57— 90% Coverage Rate ||
‘/" 75% Coverage Rate K 7 75% Coverage Rate
200 50% Goverage Rate || 200 |7 50% Coverage Rate ||
% o DATA % o DATA
0 T T T T 0 T T T T
10,000 20,000 30,000 40,000 50,000 0 10,000 20,000 30,000 40,000 50,000
GT GT
B-E. 17 # b He B mfg o Bk B-E. 18 #& b H & s A mfE o B %
(Wfkwe)  X¥p s 7 7 (RZ AN XWIBT T 7
10,000 10,000
LPG LPG
1,000 A
Y= Ko
2 2
100 A
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R-E 11 EmEZEEEOBIFFREE (k) R-E 12 EEmZAEEOBFRRESE (N7 X M)
e | ERES [ mErs | mERE] TR | [, o | ERER | wmes | memE| 7oK
a B R o N a B R o N
50% 4.571 0.499 0.988 0.057 15 50% 5.199 0.494 0.993 0.044 14
75% 4.998 0.499 75% 5.565 0.494
90% 5416 0.499 90% 5.917 0.494
95% 5.683 0.499 95% 6.138 0.494
3,000 3,000
LNG LNG
2,500 2,500 —
2,000 2,000
£ 1500 - £ 1500
Y= _," 2
3 o . 2
1,000 1,000
--=--95% Coverage Rate --=--95% Coverage Rate
------ 90% Coverage Rate ----- 90% Coverage Rate
500 75% Coverage Rate || 500 75% Goverage Rate
50% Coverage Rate ——50% Coverage Rate
o DATA o DATA
0 T T 0 - T T T
0 50,000 100,000 150,000 200,000 0 50,000 100,000 150,000 200,000
GT GT
B-E. 21 #& b % & Bz R miE O BEA% R-E. 22 # b HE s R m g o B
(Wfkwe)  X¥p s 7 7 (RZ AN XWIBT T 7
10,000 10,000
LNG LNG
1,000 -
Y= Ko
Ed Ed
100 4 100 A
----95% Coverage Rate ---- 95% Coverage Rate
------ 90% Coverage Rate ------90% Coverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 1 10 ‘ ‘
1,000 10,000 100,000 1,000 10,000 100,000
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F-E. 13 IE 02 E i FE O PR AREE (i)
o= EIRER THE RS | R RE | T 4K
HN—F
a B R o N
50% 1.229 0.616 0.934 0.062 25
75% 1.354 0.616
90% 1.477 0.616
95% 1.556 0.616
4,000
Passenger
3,500 5
3,000 e
2,500 e
E 2,000 2
3 ¢ s
1,500
---- 95% Coverage Rate
1000 +—— e % | - 90% Coverage Rate ||
75% Coverage Rate
500 ——50% Coverage Rate ||
o DATA
0 T T T T
0 50,000 100,000 150,000 200,000 250,000
GT
H-E. 25 & b %L Emmsz A miE o BEG%
(Wfkme)  X#E s 77
10,000
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-9
1,000 -
E
3
100 £
--=--95% Coverage Rate
------ 90% Coverage Rate
75% Coverage Rate
50% Coverage Rate
o DATA
10 1
1,000 10,000 100,000
GT
B-E. 26 #& b o3& EmEs R OBk
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R-E 14 EEEEREOBIFFREE (k) R-E 15 EEmZMEMEOBFRRESE (N7 X L)
| ERER  [mEEE | mERE] TsE | [, .|  ERER  [mmEm|mERE] v oK
a B R o N a B R o N
50% 8.446 0.453 0.939 0.049 25 50% 4.598 0.529 0.981 0.033 17
75% 9.107 0.453 75% 4.840 0.529
90% 9.747 0.453 90% 5.068 0.529
95% 10.151 0.453 95% 5.210 0.529
1,200 1,200
Ferry Ferry
1,000 1,000 —
800 PR 800
E 600 E 600
. e Lz
é - é /,.;?”
400 400 ~
----95% Coverage Rate ----95% Coverage Rate
------ 90% Coverage Rate ----- 90% Coverage Rate
200 75% Coverage Rate || 200 75% Coverage Rate | |
50% Coverage Rate ——50% Coverage Rate
o DATA o DATA
0 T T T 0 T T T
0 5,000 10,000 15,000 20,000 5,000 10,000 15,000 20,000
GT GT
B-E. 27 #& b %L Bz EmiE O AR BK-E. 28 #& b H e sz E m g o B
(Wfkwe)  X¥p s 7 7 (RZ AN XWIBT T 7
1,000 1,000
NE 100 E 100
= 1 K- )
Ed Ed
--=--95% Coverage Rate --=--95% Coverage Rate
------ 90% Coverage Rate ------90% Coverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 1 10 :
1,000 10,000 1,000 10,000
GT GT
B-E.29 #& b %L s E mig o BR B-E.30 #& b oL Ems mimfE o RE%
(ifReeE) XMt 7 7 (NT R MR KW T 7
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xF. 1 MEZREEORYRREE  (H#EHET)

x-F.2 MEzmEEEORRREE (NF 2 M)

e | BR[| mERE] TR | [, o | ERER | wmes | memE| 7oK
a B R o N a B R o N
50% 17.017 0.427 0.941 0.107 36 50% 10.277 0.520 0.964 0.093 32
75% 20.104 0.427 75% 11.879 0.520
90% 23.358 0.427 90% 13.533 0.520
95% 25.553 0.427 95% 14.631 0.520
12,000 12,000
Cargo ----95% Coverage Rate Cargo
------ 90% Coverage Rate _
10,000 75% Coverage Rate || 10,000 .- >—
50% Coverage Rate e . e
8,000 o DATA 8000 .’4/:'/ L
< T .f":'
E‘ 6,000 ; 6,000 ‘,,:/ P . o
< e z P
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o DATA
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0 50,000 100,000 150,000 200,000 250,000 300,000 0 50,000 100,000 150,000 200,000 250,000 300,000
DWT DWT
B-F. 1 #EERE o5 s R R o B R B-F.2 $EEE g s RS O Bk
(f#eE)  XE s 7 7 (RT A NEF) MBI 7
10,000 10,000
Cargo
1,000 - 1,000 A
; a g o
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--=-95% Coverage Rate ----95% Coverage Rate
------ 90% Coverage Rate ------90% Coverage Rate
75% Coverage Rate 75% Coverage Rate
50% Coverage Rate 50% Coverage Rate
o DATA o DATA
10 10 T T
1,000 10,000 100,000 1,000 10,000 100,000

DWT

B-F.3 HUEREE b & s R oD B AR
(idcy) XWX 7 7
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i | EREE  [mmEs | EipE ram | [, |  ERES [ Emes|maEE] T
a B R o N a B R o N
50% 24.647 0.525 0.974 0.128 14 50% 25.585 0.486 0.998 0.112 11
75% 30.067 0.525 75% 30.428 0.486
90% 35.958 0.525 90% 35.567 0.486
95% 40.021 0.525 95% 39.048 0.486
30,000 30,000
Container Container - - - 95% Coverage Rate
------ 90% Coverage Rate
25,000 25,000 75% Coverage Rate ||
T - 50% Coverage Rate
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20,000 — s 20,000
- - o
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< e z
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,;:"’ = p— 90% Coverage Rate
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DWT DWT
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e | BR[| mERE] TR | [, o | ERER  |ames | memE| 7oK
a B R o N a B R o
50% 12.072 0.450 0.914 0.096 64 50% 7.689 0.541 0.965 0.071
75% 14.013 0.450 75% 8.591 0.541
90% 16.026 0.450 90% 9.493 0.541
95% 17.366 0.450 95% 10.078 0.541
12,000 12,000
Tanker ----95% Coverage Rate Tanker
------ 90% Coverage Rate
10,000 75% Coverage Rate [ 10,000
50% Coverage Rate - 1
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8,000 8,000 PP
.- :_;:—"'/ o
E 6,000 % 6,000
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i’/ 50% Coverage Rate
o DATA
0 - T T T T 0 T T T T T
0 50,000 100,000 150,000 200,000 250,000 300,000 0 50,000 100,000 150,000 200,000 250,000 300,000
DWT DWT
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z
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o DATA
10 T T
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B-F. 11 §EEE b o H e Al s R miE o Bk
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x-F.8 Mz mEEORmREE (NF R M)

e | BR[| mERE] TR | [, o | ERER | ames | memE| 7oK
a B R o N a B R o N
50% 28.602 0.482 0.939 0.082 17 50% 27.071 0.494 0.949 0.080 15
75% 32.499 0.482 75% 30.650 0.494
90% 36.458 0.482 90% 34.275 0.494
95% 39.054 0.482 95% 36.645 0.494
12,000 12,000
RORO/PCC RORO/PCC
10,000 —- 10,000 — ";’_; =
8,000 B 8,000 et
T / T L o8
+ 6,000 — :/ = ; 6,000
£ » : g
e o
4000 & e 4,000 —
B o ----95% Coverage Rate i ---- 95% Coverage Rate
_,/,"g ------ 90% Coverage Rate ‘,h'” N 90% Coverage Rate
2,000 (”l e 75% Coverage Rate || 2,000 A 75% Coverage Rate ||
s 50% Coverage Rate P u 50% Coverage Rate
/ o DATA / o DATA
0 T T T 0 T T T T
0 20,000 40,000 60,000 80,000 100,000 0 20,000 40,000 60,000 80,000 100,000
GT GT
RI-F. 13 8 b ok i R R o B R RI-F. 14§ b ok 0 R R o B R
() BT 7 (RTA M) KIS T 7
oo | ROROIPCC 10000 | ROROIPCC
1,000 . 1,000
3 13
- o
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100+ —.-. 95% Coverage Rate 100 + ---- 95% Coverage Rate
...... 90% Coverage Rate ------90% Coverage Rate
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50% Coverage Rate 50% Coverage Rate
o DATA o DATA
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e | BR[| mERE] TR | [, o | ERER | wmes| meRE| 75K
a B R o N a B R o N
50% 9.527 0.535 0.997 0.031 9 50% 5.183 0.629 0.988 0.074 9
75% 10.002 0.535 75% 5.817 0.629
90% 10.449 0.535 90% 6.454 0.629
95% 10.726 0.535 95% 6.868 0.629
8,000 8,000
LPG ----95% Coverage Rate LPG
7000 +————— | o= 90% Coverage Rate || 7,000
75% Coverage Rate
6,000 50% Coverage Rate || 6,000 8 j
o DATA LT
5,000 5,000 e
< 4000 = 4,000 L "o
E = E = :,‘.:’/
3,000 3,000 —
_;;:’/ ---- 95% Coverage Rate
2,000 e 2,000 ‘7,” ------ 90% Coverage Rate ||
—/_,——‘—"V _,,;'/" 75% Coverage Rate
1,000 > = 1,000 £, 50% Coverage Rate ||
fp@/ /ﬁ/ o DATA
0 0 T T T T
0 10,000 20,000 30,000 40,000 50,000 0 10,000 20,000 30,000 40,000 50,000
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1,000 4 1,000 -
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hr\—s B EEE THEI R | RERE | T8 HIA— EPEEE THER S | RERE | T8
a B R o N a B R o N
50% 5171 0.619 0.995 0.044 15 50% 5.756 0.618 0.997 0.037 14
75% 5.540 0.619 75% 6.096 0.618
90% 5.894 0.619 90% 6.419 0.618
95% 6.117 0.619 95% 6.620 0.618
14,000 14,000
LNG LNG
12,000 12,000 -]
10,000 e ] 10,000
-0
&~ 8,000 = & 8,000
E E
- o a
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y/ 75% Coverage Rate & 75% Coverage Rate
2,000 Y/ 50% Coverage Rate [ 2,000 7 50% Coverage Rate | |
o DATA o DATA
0 0 - T T T
0 50,000 100,000 150,000 200,000 0 50,000 100,000 150,000 200,000
GT GT
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GT GT

X-F. 23

(Yo )

b o & AT 2 R AR O BEER
XWX 7 7

53 -

X-F. 24

(VXF A R IRF)

b B & i 2 R AR O PR
PQEIpSE - &



<WREM >

&-F. 13 Qs A O BYa iR EsE (i)

= EliE &R RS | BERE | T2
HN—F
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50% 3.495 0.690 0.997 0.024 27
75% 3.629 0.690
90% 3.754 0.690
95% 3.831 0.690
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5,000 75% Coverage Rate | |
50% Coverage Rate
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