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Abstract

This paper is prepared for the practical application of information needed
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overall countermeasure for the prevention of Marine pollution in analyzing and es-
timating OWNER’S Requirements of RULES emitting from Ship Disign and also it
presents the present status of pollution in MARPOL 73/78.

Presented are methods of treating marine pollution and pollutant are control
needed in practical application for satisfying the requirement of ship’s hull and fa-
cilitieg+++-- etc., when a vessel is designed, constructed or modified, according to the
protocol relating to international convention for the prevention of pollution from
ships in 1978 which comes into force from Oct. 1983.

Presented are the evaluating methods and technical data for the development
of Tanker Design and construction in future, and a comparison with performance
characteristics of the Exsisting ship to suit the discharge requirement in MARPOL
73/78.
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* Physical problem TSPP : Final act of the international

. Conference on tanker Safety
SBT : Segregated Ballast Tank and Pollution Prevention 1978
PL : Protective Location

CBT : Dedicated Clean Ballast Tank

* Operational problem LOT : Load on top Tanker
COW: Crade Oil Washing EEM : MBI 1581580 (D #Hes)
= B
IGS : Inert Gas System .
NN : HBE 155 15681 26) o] #HE
GB : Gale Ballast ( Heavy Ballast) 8} Fr#EM Tanker
. [=1] ~ [e)
IOPP : International Oil Pollution ENAS : IE3 50 NNA Listel A
Prevention DWT : BEEREE (Dead weight )
ICLL : International Convention Load FGMDSS : Future Global Maritime
Line Distress and Safety System
1. FF E
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) 7) AL EtBE MARPOL73/78 3 = liAlel BRY W 3
I ERs25 MARPOL 73/78 #H#°o 2 19834 1043 2H Fastd BBMoZ BRD
( MEPC /Circular 97 ¥ 99) & WEEEREFIES 2 RS 84 BtEx e —H
o BEHEo =AY FHETANKERSY Z4 2% Ll k9 Crude Oil Carrier ¥ 3=HELL
9 Product Carrierel #3ted SBT, COW, PL, IGS S5 2o fRsmdatias #Hk R
a A EA LS Bffcl AT HES Tl BSMERE A AL 5T ERB o122 Rule
o wE Het: AFFe hubg HEehx god dkse ARl

w3l @A ( Existing Ship)d A$ol & —HiES @& RHote EfdE FLT¥ &L
% ( major conversion) £ Bkl H3ted o HEel oW 3 S 1A ZAske oA
5 Aviel BLER dob & Efolth

BULK CARRIER = S.F7} A2 4% ## ol =2t Double Bottom ( D/B)el X
53, £2HEE B3 Double Bottom Fiel F.O Tank ¥ Ballast 7} BEE
TANKER®! 7 Longitudinal Strength Eol+ HEAVY STRENGTHE EX3HEE Sim
gle Bottom 0.2 itslel ek, z2vt MARPOL 73/ MARPOL 789 BJHOE TAN
KER o4 . Double Bottom® #at#kel S35z, =3 PLE WRAl717] A5t #
% Double Bottom ¥E % Wing Ballast TankS Zalo zEstd WEAE T T
©] Single Bottom Tanker o] &Ft#e= Exsls 2 stgon, IOPP B&Ho /Ko
2 WEERMILE EEsE Zolnh?

o]213t Ruleol ©3l PL % SBT (PL/SBT)E #A¥ 2+ —xyel #ERE Twin
Hull (R —EeE) o Ja2 so] A9 Ml vla) EAX S AAA A, K8
o Zzislo] EiEMOl S, AHH o= FEIol EFEmz, FA—ENMFrets B TolA
FHEIE S et o

W EEol 4 29, 59 Dead Weight WRE#HOE Reh & Dimension 2 #FsloF 3
oz, AdAow @MER FoUA e, ole MENA A= 5 fEC) Wt B
Bo| 5|7, th2 ojx gawch A A&3tel MAZEES M 2 PBET T E#
2 "

B ol AL Tanker BEHE oeld HEE o9/ BE, EAsesE T2 A
( Physical problem )ol &4 & stfo] FH7dst &4l HgE#Et BefEolA Tank Coat-
ing 3 BABtSIel Bottom Rl & AREAEEC i ste] $LEMES] 59 Demension
Fol 4 Single Bottom# Double Bottom & AL 4¢F vlaste CARGO CA-
PACITY, DEAD WEIGHT #, &R #{t §& MARPOL 73/ PROTOCOL 78
GRS BT REESNS SATEo 24 Mo ERE ZEsm Ruleol ST MR

-9] -~



6 19874 68 MBI ARE MM ITEHEH H0E Sok
8) SRt o ks 20078 Ll Ee) 7)1 &8 ERT & & vol AN E S249 T4
& @AY vhah, 1,00078 o)gke) A28 Ax W AERA ) HEBHS
4 BEE g
9) 71 5-2) PEHAAEL WEE Dol 92 Froz o ot

2-1 E E1

Tanker o Hal A &4 T3l BEBRE Fol7] dlAE KYhS BEHI =0 BN
of Bed 715 ®E @) AANE Aol HEMOIAY, oS ANME T Gol EHE
© TS AL Fole A 2 Bikel BmE Al Fz2 2 wzos s A
< A7 F Yok

o AHIAE EREE ol A AUME Zo|x HAe e she AL
B, “EMM 725 &3t shER Bae] BHSE Girder, B K 2 mwAS
ol A% Bl shEf 558 YoM Bt Tol HESE /1S9 BS 74
sha, MRl Bhshs MmAe Foled MEmoletn ¥ £ gy

e ALER, WA BRWE KiHE Fol7] AdAE BRHHES BRo= BBl A
3, “EHE o9 E#lel o edEA AA 7L widol shw, 998 A4 F
Hol 4L WE A9el 2 7Y 0984S g2 FHor 2t A £ YA £

et

i

Y

3|
S|

& Mo, RE Sol Rl A= IMOS 1973 4 WWHBRIFILEY, iEf 23
1978 4 Protocol, Gas Carrier Code, Chemical Code £ BA#AIS] o2 Aol 23t

BaEol Ao gl ®

2-2 TANK SIZE

Wi A0 FAY A ol Mol 9molgont, Tankere) AKUbol FuldlAl 343
% 939 Fole 12mz BES Yt

%, AAF2A 30 AE A SHo] Rivet Yol A 7182 2o LAl 3
AL F, 9as Ao FHeE ot A Tz, 2re T4 ol B
B, B0 HE FU02H AR A, T4 ARE Adol Grin she Az w0
ML 2, 29 Dol 0.2L (LL M Aol 7hx #asA =gtk o A4 g
AT el i, WR 2% 718 §5 TAL Ao} 9x wokeh
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v 7 R HIZEHEY MARPOL73/78 3 2 @Al PR W 7
wpeby] DWT7F 421,875 % LATel Tanker AL FAHfEE 30,000m 7k Hx D
WT (#sgER ) 7F o) @zch Bkl Tanker dAe % DWT ol -Hpisl A HEmsh
HEE o4 Tanker ol A& 40,000 7% 7} Hrt,
B W RS T34 EERAIA thE BXSE 73 4 3t
D WEES (FE) 2AF 715l B WHE - Q.
Q.= SW; + SK; +C; ()
W, = BEHE = ae) &4 ()
K;= 1—b;/t., b; =zt 2 &= 0
b, = WlRrEAK Ageld AA FAAl Azbo 2 FEs ME B3 '
{, = 0.2B EE 11.5m & #& F
c; = EEhLE B2 A
@ MERE (B A8 715 BE W WHE O
0,= L(£zik + £2:CH (")
7; = 1—hJ/V,, h; 2V, el &= 0
Vv, = B/15 =& 6m % A%
h; = —EEY &=l
B=1L/6, D=L/129 Tanker o] A 3&% BazdelE 0.2L% o3, 39 B B
£AZ Agl 7159 B #i ol 30,000m & S & Tanker ¢} 7 °]& TABLE-1
5 o) o|AL DWTE EHHeE &= mo 2 HE gozE prEIA

TABLE-1. Hypothetical Outflow of Oil for Non—Segregated Ballast tanks

b;/B 0.05 0.10 0.15 0.20 0.25 0.30
K; 0.75 0.50 0.25 0 0 0
>W;/ LBD 0.02 0.04 0.06 0.08 0.10 0.12
> C;/ LBD 0.36 0.32 0.28 0.24 0.20 0.16
O./ LBD 0.29 0.20 0.13 0.08 0.10 0.12
L 195 221 255 300 279 262
DWT 51,500 76,600 | 121,700 | 206,300 | 161 ,800 | 132,800
O,/ LBD 0.127 0.120 0.113 0.107 0.100 0.093
L 257 262 267 272 279 290
DWT 124,900 | 132,800 | 141,700 | 150,300 161,800 | 183,600
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2-3 43 KB

Tanker o] 3}5f W o] HH Ballast 83 % 7|29 BRKIA F= Eflo] e A
T oleg B#l2 2 AR} BESHE /2 S36kx Xn E oleld E#IS A
o MEC AAshd ZERAY) BBE B AL Plshs R#S &EHA o] W
of olgh A2 E#lE AP EEFo=M AnAY 7242 JdHE 2 L7} 9o

42 24 A7 ¥ Ago] WEm® TABLE-20]4 R upe} zto] Z-Z &) 3wl 2o
el A BAE i FHE 2L 7S WHESEE A4 Wibso

715 WHBREE B h B ds) $59 A9E 1/3d04 1/4Axolm, 4K
o Bfolls 1744 1/7T AR 5o} 9o}

WR SHEF Sael HE J1E F5 AHAY ¥ §S F5o dalA 3%~5%, 2
Zoll HallA 2%~8% AE=2 Hol ok = B FHEC Fr] W 72927

WAL vteA Agus @ F ¢ ®

3. SBTe| fA2E3E Ballast

SBT ol LEES RESH: vl Ballast %AKE FA3tz glch L4ESH Ballast %k
AA FREAA 2.0+ 0.02L(m) ol =: MEKKE z=2]S =23 KA
sl LS iZK o] o] ofym okglc),

gk, Av] EfL 0.015L 5 Yol4 = or=Elo

PRI EKE LR TAE HEEE oy ds4 LES Ballast o A V, = i
Ume g by Koz Fojxng?

V;=1(0.9+0.014L)+L+*B+Cg (m)

ViZ L/D7F 2 A, § Db 2L wlods 2 gto 2, Do 2 woH= Aslza
of A HE®g e zow g}

3t MARPOL $E°] Ballast &5 #EstE w42 @ AslEae Fmoz o
+ Ro2 FojAd

Aspr = 1.025+L+B (2.0 + 0.02L) (Cg— 0.04)
L/ W=C-L(B+D)
_ L
c= %65 + 08 (150m <L < 220m)
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TABLE -3 SBT Capacity of IMO.
L B D Cs | LW | Aspr| Vepr|L/WiE | \sgri v, A
1 1390.00 | 71.00 | 31.20 | .820 | 66,800 117,800|147,300| 73,740 217,000 |139,800{ 144,400
2 ]360.40 | 68.00 | 31.60 | .820 | 64,000 179,800 {113,000 61,100 180,460 [116,400{119,500
3 1360.00 | 69.00 | 28.70 | .8225 | 57,367| 181,892 121,500] 59,790 183,290 | 120,500 121,400
4 |358.00 | 68.80 | 29.80 | .811 | 65,310| 169,300(101,500| 59,660 173,300 | 115,700 118, 100
5 1355.00 [ 64.00 | 29.00 | .832 | 54,354/ 167,202{110,100] 55,300 167,840 | 109,800 111,000
6 1350.00 | 70.00 | 28.10 | .836 | 60,400{ 177,400 (114,100] 56,650 179,910 {120,300 118,800
7 1350.00 | 70.00 | 29.00 | .818 | 57,600| 174,200|113,800 57,170 175,840 | 115,800 116,200
8 1348.00 | 63.40 | 28.70 | .830 | 52,400| 159,700{104,700| 52,560 160,080 {104,900| 105, 700
9 [330.00 | 56.00 | 28.60 | .830 | 41,200 129,100| 85,800 43,300( 128,690 | 83,300| 84,700
10 [325.00 | 56.00 | 28.80 | .8395 | 44,178| 126,775| 80,600 42,030 126,780 | 82,700| 83,300
11 1325.00 | 53.00 | 28.30 | .831 | 41,200{ 118,400| 75,300 40,290 118,710 | 76,500 78,000
12 1324.00 | 54.40 | 26.90 | .830 | 39,202 121,900 80,700 40,040 121,030 [ 79,000{ 79,500
13 |324.00 | 53.50 | 28.00 | .8386 | 39,381( 119,346 78,000 40,140 120,320 | 78,200] 79,000
14 1324.00 | 53.50 | 26.60 | .8283 | 37,814|118,179| 78,400| 38,960 118,770 | 77,900| 78,000
15 1324.00 | 53.50 | 25.70 | .8307 | 37,483( 118,577 79,100| 39,000 119,130 | 78,200 78,300
16 |323.00 | 53.60 | 26.40 | .835 | 37,600 119,300 79,700/ 39,150 119,350 | 78,200 78,400
17 1322.00 | 53.60 | 32.00 | .857 | 43,500] 120,500] 75,100] 41,620 121,990 | 78,400| 80,000
18 |320.00 | 54.50 | 31.50 | .830 | 45,300 118,400| 71,300| 41,280 118,630 | 75,500| 77,900
19 1320.00 | 53.60 | 26.40 | .840 | 37,500| 118,300 78,800] 38,400 118,140 | 77,800( 77,500
20 1320.00 | 53.60 | 27.30 | .844 | 38,800 118,400( 77,700| 38,830 118,730 | 78,000 77,900
21 {320.00 | 51.80 | 26.70 | .842 | 38,403 113,573} 73,300( 37,680( 114,460 | 74,900 75,100
22 |318.00 | 56.00 | 26.40 | .830 | 37,400)120,000| 80,600| 39,120 120,550 | 79,400 79,100
23 [316.00 | 51.20 | 28.30 | .838 | 35,800| 110,400 72,800| 37,330 110,110 | 71,000] 72,200
24 |314.00 | 54.80 | 26.40 | .824 | 37,549 114,335| 74,900| 37,740 114,490 { 74,900| 75,100
25 [313.00 | 48.20 | 25.50 | .830 | 33,686 100,098] 64,800 34,050| 100,910 | 65,200] 66,100
26 |[313.00 | 48.20 | 24.40 | .835 | 33,495)101,045( 65,900| 33,540 101,550 | 66,400| 66,500
27 |310.00 | 54.00 | 26.40 | .800 | 35,000| 106,800 70,000| 36,540 106,930 | 68,700 70,200
28 [310.00 | 47.16 | 24.50 | .8496 |31,731| 99,886/ 66,400 32,570 99,480 | 65,300| 65,100
29 |305.00 | 53.00 | 25.30 | .8214 | 34,482| 103,664 | 67,400| 34,630 104,870 | 68,500| 68,600
30 [305.00 | 50.80 | 25.90 | .828 | 34,800] 101,110 67,600 33,920 101,370 | 65,800| 66,300
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L B D | Cp |L/W| Aser| Vser [L/WE|Asprif| Ve v,

31 | 304.00 | 52.40 | 25.70 | .835 | 34,500 104,800 | 68,600] 34,330 104,880 | 68,800 | 68,600
39 |302.00 | 44.20 | 24.50 | .832 | 30,600 87,700 55,700 29,890 87,170 | 55,900 | 57,000
33 | 283.00 | 48.90 | 23.60 | .841 | 28,400 86,600 | 56,800 28,230 | 87,360 | 57,700 56,600
a4 | 27800 | 48.00 | 20.30 | .822 | 26,900| 81,800 53,600 25,820 | 80,860 53,700 | 52,600
35 | 268.00 | 53.60 | 20.00 | .804 |26,300| 83,000 55,300| 26,160 82,790 55,200 | 53,700
36 | 260.00 | 44.00 | 22.40 | .810 | 23,200 65,100} 40,880 22,440 65,010 | 41,530 42,100
37 1 260.00 { 44.00 | 20.60 | .8355 | 22,350 67,759 44,300 21,840 67,160 | 44,210 | 43,400
38 | 258.00 | 44.00 | 22.90 | .829 | 20,670 64,200] 39,580 22,320 65,730 | 42,350 42,500
39 | 255.00 | 41.40 | 22.20 | .835 |22,300| 61,300| 33,050 20,8101 61,080 39,200 | 39,400
40 | 254.00 | 43.50 | 23.00 | .826 | 22,160 62,987 39,830 21,620| 63,020 | 40,390 40,700
41 | 252.00 | 38.00 | 23.00 | .837 | 19,745 55,038 34,430 19,570| 55,070 | 34,630 35,500
42 | 249.00| 44.50 | 20.10 | .810 {18,550 60,400 40,830 20,400| 61,290 | 39,8%0 39,540
43 | 249.001{ 38.96 | 18.90 | .836 | 20,100 53,600 32,680| 18,200 55,250 | 36,150 35,570
a4 | 247.00 | 40.60 | 22.30 | .820 | 19,900 56,400 35,610} 19,510| 56,280 35,870 | 36,230
45 | 246.00 | 39.40 | 22.40 | .820 | 20,000 53,2001 32,390 19,050 53,620 | 33,730 34,530
46 | 244.00 | 40.80 | 23.00 | .798 19,587 53,0201 32,620 19,400| 53,220 | 33,000 34,290
47 | 235.00 | 38.30 | 18.30 | .817 | 16,603 48,2801 30,900 16,040| 48,030 | 31,210 30,810
48 | 233.00 | 35.25 | 19.00 | .819 | 15,323 44,051 | 28,030} 15,300 43,680 | 27,690 28,000
49 | 232.00| 41.60 | 18.80 | .790 | 15,200 50,400} 34,340 16,900| 49,270 | 31,580 31,630
50 | 230.00 | 40.00 | 18.80 { .790 |15,780| 46,800|30,260) 16,230| 46,680 29,710 29,940
51 | 28.00| 33.30 | 16.30 | .842 |13,500| 41,900 27,710{ 13,550} 40,680 26,470 | 26,320
52 | 226.00 | 39.90 | 18.70 | .822 | 17,100 47,400 29,560} 13,470 46,540 | 32,260 29,750
53 | 220.00 | 38.80 | 19.50 | .826 | 15,305 43,315 27,330 14,750 43,110 | 27,670 27,480
54 |217.00| 31.10 | 15.50 | .793 | 13,690 33,5301 19,360| 11,725 32,920 | 20,680 21,010
55 | 206.00 | 32.20 | 16.20 | .826 11,171 32,8501 21,150| 11,400 32,710 | 20,790 20,730
56 | 183.00 | 30.00 | 15.10 | .8017 | 9,275 24,480 14,830 9,120 24,260 | 14,770 15,240
57 |176.00 | 28.40 | 14.60 | .7964 | 8,013 21,476| 13,130 8,270 21,390 | 12,800 13,3%0
58 | 172.00 | 27.20 | 15.00 | .830 8,200 20,700 12,200 7,8%0| 20,610 | 12,410 12,850
59 | 170.00 | 27.00 | 17.00 | .806 | 8,200| 19,420) 10,850| 8,100{ 19,460 | 11,080 12,130
ul
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Hae %e 3 ROkl )3 BEBEE&# (TSPP) o4 PL/SBTS 91XAAL Fig. 2
ok ol FAstel Witk FAEE 37kA ARz M3 BREE HRXO ofyg ¥

olefgt Hfy2 A& Ballast ® =1el 7182 fi#lRslx e 79 52 A ERE
EM B, Bl SERE RSt gl Wast B e WENS s s
REFIE RS T Aol Yo
of HAlell A= chgo 2 FAst "ot

%, REG13(E) [XPA. +3XPAs >J L,(B+2D)J ( Suggested by TSPP)© 2 J ¢
b Fig. 33 2ol J=0.452 29bE, J=0.32 209E Lllol® 20%9hE Ll o
A= Al4bd Oil outflow (REG. 23) 7} O, Bob 22 A9 zlrd Jzhe @hdch =«
&t Hypothetical Oil outflow 9| #|&+F4 (REG. 23) % Tank® 27| 2 Zolo] ot
Agtd (REG. 24) 2 209HE LIT9) Mol = Ao Ak Fx| 910 m @ ... Tanker
9 £¥3E F589, L-B:D F4+5 PLE Aojd @l PL-Area = AHoz 73

o,

5}

ol
acl
[o

N

1978 TSPP decision on protective location (PL) of SBT for new ships will:

RES. (%)
A B ©
mora ballast at vesse! sides
and/or bottoms to provide
some protection in staggered wing design... or double side design.. ordouble bottom and wing dasign

Fig. 2 Construction plan of tank.

i o8]

O T=e.45 for 297%
Tre.30 For 2eL,i¢

Fig. 3 Change of J Coefficient
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. 20%HE [AES Tanker ol A& w3 222 WESHE wWelola Jatg 03 2ok A

o oz & F 9ok
+
z g= (03— (a2 05)] wE 0.29 sAgd 2 ol

g = 209t DWT Tanker+ 0.25
= 302} DWT Tankert= 0.40
= 429+ DWT Tanker+ 0.50

el DWT Tanker & ffigkel 2d ftelwh

PA, & #5st: Wing Tank® #Hi%H2 2m Ll ol obv=d oklel. PA & AHAsHE
—EEY #Haxols B/ E zo Ao pllol ohdw ordrh,

o] HEEES T34 fEFvSl £4 w3 o2, o3 Tanker ol HaiAE &
o Sl

ol ol A Fig. 29 A, B), O AL S MRS 53t et

ofN

o
1

2m
*EE

s

rie

P

i) A),B),C) @ALES ER
A) 043 24 Jael o8l PL-Areat dAoz asols FE MMl B
(2 1 E o] Ao} tf ¥ Tanker o A8)
B) WA Double Side @ Single Bottom T%
C) uw4l; Double Bottom 0|3 719] Wing Tank® 2%7} SBT® 7} A A
sl 2 weskAl "o

i) B), C)O ME T4 BA ;A FEdAE B){ C)old,
B)o A% ; 5 /M9 Longi. Bulkhead = Cargo Hold Divisionol| 7le{gto 24 X
£ (Center Longi. Bulkhead 9| &E= 2% [E# AAel "Ik
C)e] A9 ; Cargo Hold Division& 13 Longi. Bulkhead & 27} &EZO2H 3
Fle) @l 2 vHrolAl.
weba B)peh A EKCL Ene

5. PL/SBTe| o3& fR&EM TANK R

e 35§25 Aushs 49dE AR, ) MR 5 HEe) lHs 5
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RE ok e BEREERYO) Y ARG E MBI webd 27 sl2o Sze) 7o) 7b A g A
A0z 943 8o Aeuo Hafdol ¢ Ags ny oy st

SN A A& FPokd Fig. 49 o] Tank 4L 642 TEshe] B oa o

v AL AF NAEE 9L & g =,

TYPE A; (¥ Tanker, #4a9 #4222 93 Center Tank "8, Wing S.B

Tank )
TYPE B ; (¥ Tanker, Steel Weight # 4 3}2 g Center Tank #%, Surplus
Ballast FE{%)

TYPE C ; (%, <% Tanker, Double Hull )

TYPE D ; (Occasionally Applied, Double Bottom + One pair of Wing )
TYPE E ; (PL-Area =< 913 djot)

TYPE F ; (PL-Area w&< 913 djo}) o]},

Tt Tank ¥4 670e] W& w2 ¥ = TABLE-4 9} 2},

L T
QI_ &l

Tanker famkear
s e R e

L~

cufcrﬂ Cevtey
cwm’sgkx 'dmiafu—k
Y N >\
~ < — _F
>4
~
- N ~a
,I— -~ o
¢ B4 Tonkiar o Occasiom
E S Deide i IPE D o DeubfaBettiin
+ Ovapair -Fu—’
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)
48N
\
// ) ul
TP € pihrea ot ] o ap

Fig. 4 Type of tank.
- 106 —



v 7 A AMEES MARPOL73/78 3t 2. el BR R 19

(

¢
i Rl 2okl

ag+D X e
= D8AL, Bl

L e Iue], i (VUER

2wyl B b tetn oSk [ WOPERD f, E Toielo 300008 - aa0q) g 0dAL, ) v odAL yrewoy
@ L, 309000 JO 3pEq :
= yypealq popINo : g
=
oM IS 2f
o4 wonod ®
A g ﬁaﬁ_mx i
B 2 doq serdan
supuang (on | ORCE RISt L L0
J._oME QM oab.m_u_wm . omﬂn.p. ~eded o81e) -1 jee | moraeg
" mwﬂ.«w m@ e st {2 %0eto e WBEM 19938 @ NN
o E il | P B+ |lo foV odAL & T PO
a2 Jo areg auQ-1 se|red ofe (E e -1 sul] J8jueD-1
i dwBsind @ g0t | emeg DO | folF BRE 1
=5 Th Wwopog- 1 S0 B AL
B bsTh WBBM PAS IMHO o LGS | opig Butpuens @ | 4 |ofISEIRE D] 03090 aopip @
EEL
Suyeo) Huey, m@ ke
o Aypqede) W3WLM 1®IS T Tk
fatr Eo ot Buddmg ® = kB Pid 1sefied 9D ® R
2 tlves 2V -1d T WT BE R | BuoT 10D | uononpey " oA13ISOg
L& B1dS-1d UONO® o llo SUPUBNS @ | | uOISIAIPANS @ uonnied @ at
|H—\.\—N ﬂ.—n o [ L TV —_— T
wopod) Hih KB o JEin ki |sh TokTk
eoay- L E (D| THeru)-1d @ | WMSPM PO 28 BEOD
[N [eBieds ]| Wo1I0d [enIedHBup p ared U0+ E egnod | dr0= q4  [8.9°0> 9287 0xl uoppnajsuo)
SUeL g8 SUIM | woyjog eqnoq | woylod o[3uts | (WONoH oBurg ) syue], *d °S SUIM .
° C(lelo2Ta7 ) ¥d .
t& Bive YNV L YEDYV'T ouapua],
L Rivd t59 EdAL L SEATIVINS b} a0
g \4 & it

d

!

0

ad4L,

. odA], yuej 10} o[qe} uosuedwo) y-FTIAVL

-107 —



22 19874 6 BBIBHAE B TEREN Bk Bei
7. BEEMEl o3 HE

PN %3’(01]/‘1 BEA 278 A Yol e KED HAS Ao HEel o

59 54 DWT 35,000KT Product Carrier o w3} ojj#] A 42 TABLE-73

2 FLA42Z sl MARPOL 73/78 Rule o] 23] CASE 1, CASE 2,CASE 39| 32

7122 1ol Double Bottom FZ2 Fz¥7 sl PL/SBT = WRESHEE (1)~(6)7 2
ol BIEStA Z1EAH $4%59 v ZA TS TABLE-8 7 7o Aejste Bt}

ﬂltll

-~

(1) Protected Area (P.L) Calculation (REG. 13 (E)) —————— TABLE-9
(2) SBT Capacity Caleulation ( REG. 13 D — TABLE-10
(3) Double Bottom<] #4 9 9] A4 (REG. 13 (E) PL/SBT )— TABLE-11
(4) CASE 1 : MODIFID DESIGN — TABLE-12
(5) CASE 2 : MODIFID DESIGN — TABLE-13
(6) CASE 3 : MODIFID DESIGN — TABLE-14

TABLE-7 PRINCIPAL PARTICULARS of DWT 35,000 KT PRODUCT CARRIER

PRINCIPAL  PARTICULARS

LENGTH OA 192.55 M

LENGTH B.P 180.00 M

BREADTH (MLD) 30.00 M

DEPTH (MLD) 16.50 M

DESIGN DRAFT (MLD) 10.90 M

SUMMER DRAFT (EXT) 11,719 M

MAIN ENGINE 7L 67GFCA

M.C.R 15,200 BHP X 123 RPM

TRIAL SPEED (AT 11, 920 BHP) 16.20 KNOTS
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TABLE-8 Comparison of Existing ship and Major Conversion

& MODIFIED
A F A
HE CASE 2
bt a 350 —
_ g
CONSTRUC . 1.Double Bottom
TION| 1. Single Bottom | (S.B.T) 1. Double Bottom (8. B. T)
9. Double Hull |9 hm=2.43M~2.00 * L, AAolel 7 hm=2.0 % A4
(L, ARl ZA | < o :
S.IB.;) ° 7_2'43M/] Slopt 2. One pair of 2. Two pairs of
= Wing (S.B.T)| Wing (S.B.T)
SBT| 12,091 M° 12,091 M®
REQUIRED
PL 3610. 8 M? 3610. 8 M?
SBT ® 2433 ® 3839 @ 3927 @ 2319
DESIGNED
PL ® 22.79 @ 913 @ 45.6 @ 45.6
CASE 1:
@ IOPP A4 85 &7
ol % 4 oA : PLS AAAl wsrou, SBT &
2Z. D/B Height & 3.3M oo 2 &
Hot st 7Aooz B7H(CASEZ = 3l
ZAukor 24 )
CASE 2:
@ IOPP A4 &5 Vs
® SBT Capacity 71EAl ulsl A% 61% 7t
RESULTS ® Cargo Capacity © SBT Z g atE 7k
. —D/W 7+4 (Abt.(195 £) & Owner 87
£t
@ CASE 3 & #1724 24
CASE 3:
rog cpiaxid @ IOPP &4 85 7V5
- o 2R @ SBT Capacity 4o1¥ 5% &4
ﬁ ® Cargo Capacity SBT avard F7k(114 M)
*@) b;yt.=6.0M% gEANFE A @02 71 &4
Ao yunesdl 3 =9
CONCLU- | CASE 3= Double Bottom + Two pairs of Wing TK F&%A FojAl T
SION | # mpzzAstl A 7Hsdt 222 1% 7] zA5 van 4oz ARAE
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TABLE-12 CASE 1 Calculation

MODIFIED DESIGN

(FOR D/B)
CASE 1
1) F&25
ol B I O O 1 . 1 Y
“wis n 3y vr"j" 2 " u;h’;_l'_%"«
0 S BN Y 4
7— ; ::x J\% "g‘\ L
RN AN A
b= TN

1) PL % S.B.T A4 (REG. 13/ REG. 13 (B))

(REG.13E¥] u&
Double Bottom Helght AA)

A3k 351, o9 PLEIRL HE 25

) AZF24, =0l 16.5M2 Longi Bkd 7} £ 30
7l 2% ™, Double Bottom 12 Duct Keel E:l
7 LZH%““*"] Exdrinzd

d

iy 2 3
@ AlAF ¢ (1) PL seevveees YIZME @D ceveennnn dau
(2) SBT «ee--- 383IMP @ -oeeeeeee 5
@34 : (1) PL 2 SBT AlA4A 3= x4 PLL g3, SBT: %

r°"

PA & SBT PA, PA, CAPACITY
REMARK
HOLD NAME D4 |@D |[Ox@|® bt |OX® M
DB (FR 48~52) | 6.6 | 2.36 | 15.6] 30 198 287
» (7 52~57) | 16.5 | 2.18| 36.0( 30 495 495
» (#» 57~79) [ 72.6 | 2.00 | 145.2] 30 | 2178 4225
» (7 79~83) |13.2 | 2.22| 29.0] 30 396 674
# (7 83~90) 23,1 | 2.43] 56.1| 30 693 707
F.P.T. 946
AP.T. 564
TOTAL 2 X@OX@= 563.8 3960 8252
2 PA.+3PA, = 563.8 + 3960 =4523.8>3610.80 @ 913M:/OK
S. B.T. Capacity = 8252 < 12091 © 3839M/NO
* 271 : Cargo Area A ‘539401] 7 A Double Bottom 4 %] ( Slop F+2 )

32 sle] Bkd ¢ Xl FAGo] HaEolL e

JI—N

she

------ SBT uh5-$- 918l 4], SIDE TANK (P& S) % One Pair & SBT=®

o},

0.0M9] Inner Bottom ©. &
LR REET N
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o 7| A MEXEHES MARPOLT3/T83t 2 wol WY WE 27
TABLE-13 CASE 2 Calculation

MODIFIED DESIGN

(FOR D/B)
wx 27 : A3%e Slop F&F Sl
CASE 2 7 H4Eo] 2.00MoZ AZ
gl Al AA DBE 47
i) FEE 4 WD 4g

J r o =~ — kl.- 'a-.__-.--:lsg.l_-. s =g

, T " $t B *
{/}:l 3 g
ot ~. 1 .28 )
e T
- ;l:;;ﬂﬂﬂ_élqﬁﬁ i
)—-————-—-“—ammﬁﬁ‘”———*

ii) PL 2 SBT Al 4 (REG. 13/REG. 13ED

PA & SBT PA. PA, CAPACITY
REMARK
HOLD NAME ® & (@D (DX bt O®@ M
D/B(FR 48~57) | 23.1 2.0 | 46.2 - - 682
» (FR 57~17) | 66.0 2.0 | 132.0] 30.0] 1980 3888
» (FR 77~90) | 42.9 2.0 | 85.8 - - 1440
S.B. T(FR61~73) | 39.6 | 14.5 574.2 - - 8498 PA=
@D/BEE
F.P.T 946
AP T 564
TOTAL ax@DX@=1676.4 1980 16018

« YPA,+ZPA, = 1676.4+1980 = 3656.4 > 3610.8 @ 45.6 M*/OK
. S B.T. Capacity = 16018512091 @ 3927.0 M /0K

{ii) Tank Size # 3t (REG. 24)

... REG. 24(4)Clii) For Center Tank, b;= 7.4 M
... MAX. Length of Tank ; (0.5Xb;/B + 0.1)L =40.58M
; Center Tank (FR: 61~73) Ly= 39.640.58 @ 0.98M/OK

iv) 2 %
@ REG.13/13(8 24--- 2= oZs 3z glov, SBTHE Rule g Fol vla) AVAA
=19
1% .
® REG. 25 ( Subdivision & Stability ) - D/B Height ol & KG 78 %ol 3o
U, £AolAe 271 (Single Bottom FZ) ol 2E AA 0|9l ZAEAE A7
57 3¢ A
® Tank A9~ ¢ Original *-*- 1871 -
{CASE 2 - 217H} 3 7
@ Cargo Loading A1 Bending Mt = Zssh, AAAcEE FAHA s A4
® AnFz4 FAE CASE 19 A% 2ot
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TABLE -15 Relationship of Construction Alteration for the Existing ship and CASE 3

T -+ 7] = A CASE 3
Longitudinal Bulkhead 3 & 2
Inner Bottom & A
Center Girder ” ”
Duct Keel ” ”
Cargo Tank A< 71 & (18) 5 7F (22)
Cargo Pipe Line ” ”
Steel Weight ” ”
Stripping Capacity ” £ o
Coating ” ”
C.0.W ( &2 Cleaning ) ” ”
DWT ” Fd
INITIAL COST ” s 7t

% Tanker &84 C.O.W 5 ZHE Ax =2 gk, 221} Steel Weight & Zrtol 9
i L/W (7353 Light Weight )9 #12 Ze) ac}.

ohA] =sb,  Cargo Capacity = W 3tx] 220U DWT & 74354 =2 24 Owner?
BRe FR=A X3 "ok (Full Load Cargo ® & 74 ).

wheba AR e she EE step & obelel e Aol thA]l fEts olok & Aolo},

Double Bottom & #4312 Steel Weight %7} ( 700 TON 4 )& ZZo|=iCASE
33 22 A% Owner o EXE WiRsl”l 913 Dimension el 28] Steel Weight
© A5 bl Ho 24 itial Cost o F7H2 b o} FAl £F EPold AEHE
of Hal w4t MEE WA 2 Aol

¥i#io2 TANKERS DOUBLE BOTTOM % AAE LI 252 o Y
& DIMENSION, £9U% DWT g% z733lel4] o #$ Qoletz getss, w3l TABLE
-15° WHEOo® Hob, PL/SBTE #&AstA ¥t 438 TANKERY 4S5 £U3 8
S 20T Aoz Yyag
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o 7 AAEXE P MARPOL73/783 1 AR BRE R 31
9. & e

A+, B SINGLE BOTTOM F+%% PL/SBT 2 SIDElA WRA7 =5 DOUBLE
HULLZ #atstgon ol& 3+ wgjol4 PL/SBTE WSt 8= 7tgel  PL/
SBTl o & MEEE F7H5% (FAARAZE) L Haz stz oA, E# PRy Center
Line o} Center Longi. Bulkhead wEe AAELE AARE 7)ska letk

i}, AEEEREol Al Tank Coating Zejo] D/BY 7ASuct FFR 7 o} o, AR
#i I Crude Oil Washing % Tank Cleaning ol #% #el folatx Ralvte AE T
HaAE kg Aol

), DOUBLE BOTTOM® w@sls A4S PL/SBT & WEAZ & glos st
svigt= DOUBLE BOTTOM® ¥°i7t 3.3M Bl Eolojok st= 7\g Aol =z Yot
(CASE 1)

Als, PL/SBT W< DOUBLE BOTTOM #te % Aafggst 2 2 SIDE TANKe| SBT
2 25 BEFORA FE UF 22T At

|z SBT ER 1,200 9] DWT ZE2 Owner ¢ BT WAL &+ #°
(CASE 2), ®etd 2z SBT & LEE stAl "k

o] A% BAe WAL D/BFx A e pRER 27t 2 DWTS ze N
22

mmEge Z7te D/B AAA 500 & LIE DWT 7t4ol w2 Dimension Bk =
= gRER Z7b, 500 % Bk ok 1000E o) 4o} A7 DB A Af o £8%
Aoz 2AHA, o A% BE LFel o A<t

w3, D/B WA 249 RULE 52 el Badel we HEE FHHEC Farsde, &
3 Bilge ¥¥9 D/B A& Zo] FAL WEH 98 Inner Bottom$ AANTFZ (S
LOP) $%#285 ner Bottom* Height = —&3sHA &7l 5}3, Cargo Tank$ fEE
#ns Cargo Segregation BBt &fme w2 C.O.W =] Cleaning RHx #hn=l
ofof & ol

ol 4] HRIITLE, mAnk st = MARPOL 73/ PROTOCOL 78 Rule & @Al
Hol mAE AFE AT EE AN te FHE FERAA BF ERFE AT e
E e s, BEBMIA 24 Aok oh o WMEHUE AeE 2o $A =
Qo gl Aol Felgizhe} Hzl ae 7sok & Aol

Eif TANKER 9 7% Double Bottom & #EBstE HHlel 1A Operation ol 4]
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Stripping Capacity 343 Tank Cleaning §°], C.O. W& 913} 4947 %#. Tank
Heating | Bk 2t 53 75t no yo Operation ©|&}= A4 © 2  Owner 9
AEA A4E FE30 24 Tanker of 84o14 - Double Bottom ##Bo] @hes) 7| 5. st
SLoglel

AL WO Z WS 44S v mopo kel A Abd-e A=30 24 Tank-
er FatE NEE HEoz AY £ 9o8 A apspe Zolel, 3 EHl  Double
Bottom & ##33 5-4lo] Submerged pump & ##Estel, Main Pump Room o] ¢l
T2 A A o] S ?Zf%’_cli’*i MBERS] S8 Zold soarx o= Holct,

fidmi) © 2, 593 Dimension, %9 & DWT % 278l Tanker® Double Bot-
tom <> Single Bottom Xt} fyEZS 454719, PL/SBT & @Msl= AT R 2 ol
Al %e A2 2 Dimension & 2] %}

f£]F, MARPOL 73/ PROTOCOL 78] ©]& PL/SBT®| 4 L84 = 2= Rl Bl

2 F 829, Ruleo|9)9) tf & qlzs A€ 7%, Rule2 M FGMDSS2| 7 uko
ETJste] #g kol Ao fifie] Egtel Wiz Advel ZEE A2 FHZ HdsEr
< Zdojeh, =3 - BRARER STl A A AbelE Al=d F 9= EXPERT SYSTEM9| = &%
°F MARPOL 73/ 78 Annex 11 Chemical Tankers o] IMO BCH/IBC Codes} &3 m
2 AMAACl e T2 5 dujo) sfute] Wamo ol ct,

ES

e

oV ASSte) A dAseiok ¢ AM2A, Ruleo) 480 Fola Wi FolA 2
o B H24 obe wHow Fgsojol s Aot

2 £ % B

.. DET NORSKE VERITAS : “ MARPOL ( IMO CONVENTIONS )

PART 1. International Convention on Load Lines, 1966 ( ILLC- 66 )

PART 2. International Convention for the Safety of Life at Sea
(SOLAS-74) ( as modified by the protocol of 1978 )

PART 3. International Convention on tonnage Measurements of Ships,1979.

PART 4. Convention on the International Regulations for preventing
Collisions at Sea, 1972.

PART 5. International Convention for the prevention of Pollution from

Ships, 1973 ( as modified by the protocol &f 1978, MARPOL 73/18)
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9. DET NORSKE VERITAS: « ANNUAL , Intermediate and Periodical ( Renewal)
surveys — MARPOL 73/78 , ANNEXL”, International oil Pollution Prevention
( IOPP) Certificate.

3. daEEEE A BARAA)S - ¢ The International Convention for the Prevention of Pol-
lution from Ships , 1973, as modified by the Protocol of 1978 Relating thereto ,
R R, 1984,

4. FIHEE3): pp 234

5. YGTEIMIBES (- E MRETME ] A7 AEHFEHESE H A s &, B
No. 53 R, No. 55R, No. 66, No. 67.

6. @ﬁ%ﬁ@@%%&&ﬁ%@ﬁ L “GREE R IEROBRBR 7 Rz, BAD 51 4.

7. L.J.Crighton and E.L Tefer. “ Segregated Ballast Tanker.” Symposium on Mar-
ine Pollution 1973, R. L N. A

8. J.Flatseth and H.R.Hansen. « GOING FROM PRODUCT CARRIERS INTO CHE-
MICALS.” Seminar on Specialized Tankers, Hongkong, March 17 th, 1981.

9. DRAFT REGULATORY GUIDE FOR THE REVIEW AND IN SPECTION OF THE
NEW TANK VESSEL STANDARDS, U.S.C.G, 1980.

10. H. Kobayashi : “INVESTIGATIONS OF PRACTICAL IMPACT OF MARPOL 19
78 ON TANKER DESIGN, Tokyo Seminar, 1980.
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