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3. RERHlFEDHRHANT I

RO EBIZ 2R (FSA) 1, Z2% ) 27 OBLEN LI X THET 2 FEL WA D, Ak
MRt TiE. ZOREHIED - BOFRFEEM S Z & bMENIEO HRID—2 LRE L, AFEREIZ
FBDTE, Nt & & AL F O | TEREEME O SARRIRHME ] R D RCO( U A7 =2 hr—
AT a ) B oGEOEMAZNRELTTIE] (B L TONMEZ FhiE L7,

3.1 M & AR B Ot
.11 WEET — % X—ADIERK

B L i Z 0 G uE L YERE, RIS S ORE TR T 5720, [EEShEHE
HEENEFEAR L T DERBEELZEI L CTT —F_X—2%2Ek LTz, 728, ZOFERHFEEIC
IFHHERTGE & LT b ORI D b D2 F OFRIKT 30 HFFEE ONEFAD FiHE ST b,

(1) EEshE LA

BRI L TN ER E N O R E O EE D RFRLRK O T THo 2 il 235G bivZaw
GrA \CHiFERIE 2 R0 5 Z LN Z OB OMRE TH D, FBITFERM 16 T h 2B HilE%
TED R (At B ) PEEIDS U TR S b S D, BARN S ORI
BUTEIRD 20-25% (2 B0, 7T AV DI OHA~DONBITI, £, EEOBEHIT ¥ h—
DA HIZ D SAVZ R Lo CRA LB EICEA S D) 72, e o —LIsNIx5
HTH B,

TSSO ORI EIC OV TIRPFFEO RN AT 2R E , FOIMEEFEITAEFE D
RIS T —ERUICRE SN TERY, ZAZEEHIRS DVIIMEREREEHE VD, o
FICIIHEELE D N—F DR E R T2 2 EMXEBET TR Y, MEELHIFREEI IO
A RZE VRO HILTND, 69 FERFELSANCEED AEELHIBREIT, UM OSREM b 3K
\Z SDR 133 (112 GBP 72U ML 181 USD) ZHMF7-4%A7%>, SDR 14 million( 12 million GBP 72V ML 19
million USD) OWTNIMEWEETH D, 7ods, MEMNTUEEKN & - 7255121 F BT REEEITE
D HAVR, 92 AESK) TIIR FEBEREFI TR D L 9 ITHE STV 5.

a)5, 000GT LA FOFff :SDR 3 million( 2.5 million GBP Z2\ ML 4.1 million USD)

(Mil.USD)
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BHARR

WELK

B Eif

wE A8 B
R (BE, "=, HE,
FAI7ILTUEEE)

[ 3. 1.2 I %> & Fbi oo ik kB
b) 5, 000 #2 140, 000GT A :SDR 3 million (2.5 million GBP 72U L
4.1 million USD)+SDR 420 ( 355 GBP 72U L 571 USD) X 5,0006T Z#E % % k%%
¢) 140, 000GT LA_Effia :SDR 59.7 million( 50 million GBP 72\ L 81 million USD)
WEA O KBRS O REN D, T 6 OEFAIE 2003 45 11 A 1 BIZ50.37% 51 & RIFWET &, M
ST X HMERERFE G & B bz,

DL IZaR A7 i BT RRAE & ERSmE RS L O MEREZ T 5 L) 3 1.1 DX ) IRE D,
2) T —H —2ADIERK
1998 £F7~ & 2002 420D 5 453 DOEF L ORI E TN & D b DIZONTT —F _N— 2 ZAERk
L7z, BRBIERIZIET =2 _R—=2A Y7 N THDLT 7 ANV A—T—& iz,

[ 3. 1. 2 (Z Sl BB FHUIER T 2 R 2 K ENTRT, WEHTH ORISR & Bk
B, TAT 7 VT UEARICEV R FUITHHZIET T 8T o —0 X ITRFELR T
HVEREENEE RSO L CEIMITHEROWE MU TEY , ZERL—ZROM (Zv 1y v
L UT2il) 2R UAE 25K 2 ATREMED @V, F 72, KRS EEOILRIC A Z T,

INOETERHMINTZT — 0ot ld Z L3 L), Z 2Tl —4X—2ADOKIHEH
ELTED BT 27 —4 ,2) FICET 27 —4 ,3) 85, MEEE VIS 7 —4
E LT, M, INEE, bSO, FERGIE, S RA R, BT, RHhE, FHRN, e TR
TR B F OMERFEZ o To, 7ok, MEIRER-OM ERHER S TR bHiA & L L% Tk
W BT, e, FHUCBRET 2 YIEORM G TEXHRETTHA T =X ELTANTH L LT,

3.1.2 T —H_— Rk

T2 E O BT, FEOBE, SFANOB X T TIE TLAFERS & 92 FFIE4E & OFEFRDEE LU VD
Nbd b, £, AL — NOBCLHIEMIE~DOWE I X 5 WSO E L HETIIH 53,
Z Z I L— b & 1USD=107JPY & L CEEATT 72,

#3.2. 1 1T7 =2 13 R HOWTIBEFESA~DO XN 2 B - WrEE R I LT, £
IWHBIZOW TP RGE A EFHE L L TE LD ORT, ZORP TFEICIE, &M - #rEHE
HoOMBAZ M5, HBIZIZEISHERCHRIC 0D B L BT 2 MiEN S 573, R
BEDAERER~DRETH DBREAAEICOWVTIL, EeTIE BT T MSHE > CEE L5
PR EE R I EES < MRFBREEHREMER OFN) ([Z X 233 W E—H ot 2kE, EGLTE
T3,

COEFHRICE D L, TIVE TITIEEE OFERICK L TSHADIL TR 113 ROV THREAIT
11040 EM B A, THEDRE L TORWY L—AFOFE L 20, b e ablEmeE -+
% L WEOREFHIA 2070 BM H 5, FoiEOMEFH COMER TLHERENEHTH TG
WU, FIfRIZ LV EERICR L CREREBINROND L OB —AbdH o7, LL, 22 TlE7 L—
LHOHOIFEN BTN, L OB AHERLE L CGHRICHW b D &35, iR



# 3L WEERICA DT - PEER

WBr—4 (#1134 ER - HhEIEB DA
BA XIE O L—Lm| B T8 Lz | [ARER . REBOAROECIELLAR
-WEEE | @E) @m) | d8M) (BA) Co | |BRER  EEEROMAEBLT 300
EmEm | 51866 44863 96729 856 46.7 — [‘g%gig%gﬁ%%ir%irﬁﬁ
PRREM | 755 1003 1751016 09 || et | BB MBS CHAR- 5 - EA
REHE 241.96 343.20 585.16  5.18 28.3 BEWE  HEENOE B CEBLI-L 2 1184
BAHE 71.41 97.88 16928 150 82 | |mafizs - sz 8% BEHEZLSNOLEbIT-
BIEWE 7.06 0 7.06 006 04 BEFIEADHE
BKTF 8.27 33.25 4152 037 2.0 BEHE  HEBICK > THEZZ(H=BEICK
BEHE 21.38 6.86 2824 025 14 El ﬁ%*ﬁﬁi (1&1 ; (i‘g )rﬁ,ﬁ L=
IEEHE 074  92.15 9289 082 45 AR MMAF 1R
oot 16094 , 0os 14 s | [mEEE. mBBHEoBRBEECELLRR
- - - . : OWE, M OREMIEDIELEE
=11 1037.87 1032.01 2069.88 18.32 100 ZOMEE - LTSN DOEE
MmEEFE 549.50 54950  4.86 (B2 IEMABIEERS)
R (%) 52.9 26.6
R EAE (F3ton) 39.55
FRHE T (ton) 3500
WEE/ + > (BFM/ton) 52.3
#3.1.2 F—H_X—RIEH TOFEREHR
EH mHHE BEFERS HE BEHME T BHER
R ELE AB A A A AB AB
Pifanbic: =3 N A AB AB AB
BREEARS N B N N
JmiE AB AB AB
EEHE AB A
GT B
AET—ATOHEEHY
=

B: /MERTRH (BA - SEHIEAUT, HME2000ton LA F) DT —42 IZHEREH Y

L

OFETITRMEHETIIH D725, 12720 5 18 15 3200 5 M MiELGRE B L BENEL, TOWN
FULFARRETHY, 1 M7 OFEMEHEIZ 008 HIL52 773 THTH D,

WIZT —H _R—=ZDOFKIEE M COREAZFHRD 72012, THAROMBIEEZROA AL DRE
EITWVFEBEIR & L CTE L O b DA, L 21T, 78, g FiT — 2 1213 B =B 07—
ZETHEMLTND LD EITRLRNWTZOIHE ORREIZN U CHEL CGHE AT 72, ZORIC
L5 l, Bz, HEEWEREOEHIZITMEFRORBIC L 22, FHhE, BHEeES, ifE
EDLZ ODHBICEEDN DD Z L DVrh D,

ZZCHEOHHZEEOTNLW ORI L Ty MXE LTHIE, BIEOMEMZE L
TV Z EITT 5,

X 3. L3 \CHEEWER E M EDEEZ 70 v b LKA /RT, ZOKTH, HmE S EH
ZISFEBIBIR S TR S AL DAY, IMEIZZ W DMEE ] S NG5 I3E b I S 56 b &
V., ZHEIRHEICTR NS, U, VATV BEOFD X 5 (RSN RS IREIRIC
PERUTEGAICE, M ED LIS EERESREE 20552 e 030D, 22T, 2 2 CldihdE
FH DA TR A TG U7 G, DR EOFNHE /NS o Tl S mA, i
e BEEAEDNTITY =7 ORREA PRI SN S IEMRRIC 3T 5 2 L &5,

4 3. 1 4 [ZIE S D Z A 7T Of & LT, IR OW THEER SR L iR RER S O7 —
Zurruy MLlebDard, BIZED &, BRSO ILRT 212960, BUREIR O 7 O
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3. 1.4 (HHRKER S LHEEHEHO 7 1 v MK

MBI R SR A BT D7 DERED LA L, IRHHRE S SHEFICITROCHERER TS D,
F7o, WG CITEMIC I D bOPMEEDORE RFHIZ SRR > TNDL ZERTHISND,

F7o, BHEIEE G 3. 15 ICFHCY R ORI & HEEREAOBE 2R, ZOKITIE, &
FIMEN SO LW ELT LR 5, EHIHE S b AT TO V— 7 BB S ERENN D D AHE
DD, £, HEMZREEEL QO CIEFELEEZ L2SEICE, BEEOENCFSSIER LT
WD Z LD, FEETHFEDEWVIC E W HEEOIERD R 52 L b 903z, K, FTHAIZEL SIS,
E RS O A TR OMRIZ LY, &\l Mo 7 v—7HICBESIT b b 2 L nHER S



- BMES LI VRESE GRFED)
(Billion Yen) #9120 Billion Yen

80

70 A:qﬁ g.e( 02\\ -
G

6 = FH

A T
/ ER:p e e / X B
50
bt
o 40 SR Yok S BRI
® (03F11818) L&
W T o o/ % Acston Sea & FREE)
# 9 2 FREFHIL W RESE
Erl_9Q9_) e _____________(21@_1_’51_1@_”&1_
71 FEEFHILVRES
Dlamotzd Grace(97)
0 50 100 150 200 250 (kton) 300
?ﬂ%ﬁ:ﬂis
B 3. 1.5 FEflm & HEEREEHO T vy Y
(kton)
300
o [Rih Diamond Grace(97/
250 ® =H
A ZOith
X A~EH
200
Seki(94
g ’( )

& 150
;ﬁ; Sea Empress(96) -
iz Evoikos(97)
100 Prestige(0
* *
$ Sea Prince(95)
50
[
u
o @8 Nakhodka(97)

0 20 40 60 80 100 120 140 160 (kton) 180
GT
X3.1.6 GT LfEmEn 71 v MK

ik,%@@Eﬂ%%ﬁ%%k&yw~®mmomffmy%Lk%@%ﬂS16:fﬁo:@
MIZ LD s E L GT IXIEITHHIBHRICH D720, FHEHIXIIEHIRE TCOFL N LN 2 L
bR IND,

IO ED, HEENS A ONTEEEY L L TRIC LBl 2 RITRT,

72 3. 1L 3 ICHE R A in G YR, RS, TMEFERRIC T T, B - RO R EAE &
PERABEE U CORT, IDRER CIEEFESDNRFEICIER L CW D T2 DiEfm B A mE s b, S
DIZEIUTHE D e, BUCHEEN ST DM H 5, 72 26 OEITK L TIEEMLT

IF IR L TE T, BEOMENRE WAL H D, £2, 1 XS0 ORERD 160 71
&%ﬁ?%@@@%&@tk%<%ﬂ%éo
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# 3. 1.3 B FHIC K D IR - g E

3 LA B R ARG S UCE, R, 2ot (TR T 7u ME) I TEM - gE
FDFRIHE LR L CORT, BSOS E AT O b 001 <, MEHFEIC X 50
1 R 70 OFEFITFIIIC N 124 FHEEFETH D, ZHUTTEICHE -
PEELANR T 50% LA B2 o 21EfBE RICER T2, =~y a oAb LT BB © TEh e

HIHEIZD 72203,

MBERET 22 IR bDEEZ DD,

F70F 3. 15 I IEFE A IEASIC BT DM EFEIREFE TORFITHEVAMAD G TIZ/31T T
Fe ]« EROATAA LR ZEI L OURT, TS T, 50006T LA LA TOFHAEHRSE

BT D7 TND Z ENHEER I NS,

3. 1.3 BeE T RIED R H O

11-

EIEBAIAR BEBAIAR EH)
EH - #EEE NEERE | HE S AR HSEEE | BEERE | AEXAR M= FERER
LT [7] (6] [100] &5 ) &8 O &8 %

BRER (EM) 699.3 90.9 177.1 99.9 492 | 151 274 1.8 56.1
HERER (EM) 1.8 6.4 9.3 03 0.1 1.1 19 0.09 3.0
BEHE (EM) 3372 176.9 71.1 482 237 | 295 534 07 225
ghmE (EMA) 167.3 1.0 1.0 239 11.8 | 02 03 001 03
BEEWE (EMA) 0 7.1 0 0 0 12 21 0 0
®EFE (EMA) 31.8 1.0 8.7 46 22 02 03 0.09 28
BMEHE (EM) 8.0 19.6 0.64 12 06| 33 59 | 0006 02
RE®HE (EMA) 66.0 3.5 23.4 94 46| 06 1.1 0.2 7.4
DM (EA) 111.2 252 24.5 159 78 42 76 0.2 7.8
&F (EM) 1422.8 331.6 315.6 2052 100 [552 100 32 100
MESEE (EA) 236.8 83.1 229.5

N (%) 16.7 25.1 72.7
2G5 (Fton) 8.88 27.24 3.44
=15 (ton) 12686 45393 344
wWE%/ k> (FA/ton) 160.2 122 91.7

#3014 RS A A WAERIE - gEER
SHFERIAER SHFERIAER (F1)
B - EEE [& i =2pi:: Z Dt R =) Z 0t
(xR %] [17] [65] [31] ®%8 % &% ) &5 (%)

AREAR (EM) 152.1 776.6 38.6 89 263 11.9 539 12 793
HERER (EM) 6.4 9.9 1.1 04 1.1 02 0.7 0.04 23
BEHE (EMA) 206.1 376.7 2.3 12.1 356 58 26.1 0.07 47
BAwE (BA) 8.0 161.3 0 05 14 25 112 0 0
BEHE (M) 7.1 0 0 04 12 0 0 0 0
B®ERE (EM) 9.5 31.8 0.2 0.6 1.6 0.5 22 0.008 0.4
BEHE (EMA) 18.3 9.9 0.04 1.1 32 02 07 0.001 008
RE®E (EM) 85.5 7.4 0 50 148 0.1 05 0 0
Zz0M  (EA) 86.3 68.2 6.4 51 149 1.0 47 02 131
&F UEM) 579.4 1441.8 48.7 34.1 100 222 100 1.57 100
WESE (EA) 217.4 283.9 48.2

R (%) 37.5 19.7 99.0
FRHEEAE (Fton) 26.31 11.62 1.62
2T (ton) 15479 1788 522
WES/ > (FA/ton) 22.0 124.0 30.0




#3.1.5 MEHFHICH DG THIFA - skt

5000GTELF 5000—140000GT 140000GTEL £
(X L H761] 28 (3]
-4z &5 Fty kx| AF O OFHH O HER| A5 FEH k=
CWEER| EAE) (BA) )| dBA) dBA) (%) | dEM) @B (%)
mimzEm | 831 1.09 56.6| 844.6 302 452| 39.1  13.0 720
R EE 93  0.12 6.3 83 03 04| o 0 0.0
wmmE | 408  0.54 278 5387 192 288 5.7 1.9 105
R 03 00034 02] 1683 60 90| 074 025 14
EEWHE 0 0 0.0 7103 04] 0 0 0.0
BREFTE 03 00041 02| 411 15 22 0.080 0.027 0.1
B EEIRE 03 00035 02| 280 1.0 15 0 0 0.0
REWHE 0 0 00| 922 33 49 069 023 13
Z0i 129  0.17 88| 1400 50 75 8.0 27 148
&5t 1469 193 100 | 1868.1 66.7 100 543 18.1 100
mESE | 321 042 4706 18.5 - 421 140
R (%) | 21.8 - 252 - 77.5 -
# 3. 1.6 WEF L TOWFEOHE
. WELEHTE D -HDEIFFZE
PAERE A BELT DD e
g -om=m B)|  TVAER G
RHRE
JhmE Rl 9.80 (FM/ton) 348  (1EM)
E% 344  (FHA/ton) 0.449 (fEM)
RFEERR 2512 (73 F/km) 451 (f&M)

R - HEED DI IO 2T 28I - BEEB I T AMHESEO RN T — 4%
FO¥ R D X5 7T — 2 OIEHE L OREE 2 HEE T D 7=l bllf ot 2R 5, EH - 9%
EDTRNEOBEH OO OER L LTIE, #3.1.207—FHEBOMEEL Yoy NYERE|C
LG, WEHEME Y, #EhEO et 0 H 5848 X & LU CiiiE, /5iEARE S, EZIY,
ZIEIFEKNSDIESL & L35 L, BRAIIEIRERE B, p Il L W kUc L v FE 5,

Yi=PBi Xi+ B tu (1)
TOXREY u BRNET D P RN TIECLVRD D, SBI KT X ORREE 6 3R,
Kol OT—4MEnL LIz EOHECHEOERERE s 2RIV RD, ZZTlE, T—#DI%
TIUEE L TCeaMsD2fEERDHLDEREL TEHEEZIT I,
§*=3e?/ (n-2) 2)
HEOWBE TEHAITTIVEL, Fl21E7 L—2F O DI KX RBREWELFER L TN H DR,
BN AEATERE RSN E L TB O HEETO L DI OWTUIT =2 N BEREL,

AT £ TCOELZEOBEND, MHE S HEAIITIMBIC L AENRRKRINW L0010, Zibx
72 3. 2.6 [T X O I P AREERRORIREREL B, o & L TR, 728, PHIEIZ OV CTIEE & I
WZOWTIFEIZ T ORL TS, ZORIZE D EFMFSIIIHREHEN RE W —ANEL —F
FMNE D L4720 OWEFENRKE VY, EEMREEES TR, MM oF A - wiESE

-12-



FHEIC RS b= LV g MUIC K D ERERICEA 2 BT 5 -0t T 2R H 5, 5
\CIRFRF RIS R 5 L THHRE & 1kn 2472 0K 2500 T DOEH « #EENEAT L AREM N H 5 Z &
WHEERTE D, ARIOFHE CIXHEEIFIC L VREERDTWD®, FIxIE, BSOS FE
WEIH T 0 INFIIEEN S DREEILN > 7= —A121E, (1) OEIFRCTOFRIZBON TR E
NHAE L, IWHEHRERNEEICEET AR D B2 D,

3. 2 =Y LT A5OSR &SRB O RAERFHmE

B ILA CITBRBEWMEIC OV T O R AL L TS 70, HEOMBELE LTRSS TWAESY
ThdHN, ZI T REMEOCHEKAEAHTE L CIBEFSROmEREL L TRE L7FIzoNT,
SCERZ S LR 2 N2 72708 Bk %, BREUMEOHEEIZIZC VM (Contingent Valuation Method) & -
FN A IAERRHHEDS AW BTV DY, ZHUT= Vv - 2L T A SO OBRIZFRAD
LCREREAOEEICHE Sh-FETH D,

(1) gL

IS O 2K 3. 2. 1 (RT, =7 VA D VICC(21 J5 DWT) DT Vv« 2NLTF R &
1%,1989 43 H 23 HABEA DYLZNZT ZAIDT VA« 04 VT NEOBRIZH D/ VT 4 — R
WAL T, Y 7 =T e 7 —FIZm 2 @I, IEOoXKILE# L X5 & LRI
A Ao B2 g 2 K& <MLL T, 3 H 24 HAREH o 0009 FFEIZ 7T A U — 7 (2 JEAfE
Lic, ZOEMEFEHIZEY o TN UEED X 7 O 11 OEYIIMZ > 7 3SR L 38,800 k> d
JFIMANAH L CORBUImR S & 72 o 72,

@) FHA~DxFIE

% 3 HRNIREDRERL CTh o7l bbb, PIxGIC Y o>7cm s YV A4ERT V=R ) -
PRA T A ARNTHBR OB 34 Thvo T2, BIESHTEA AN T 2 A HEE A SEL

NILT 4 —R
°

HEFEMBS HEE R %>

U EEEEEEEEE e

H (hm)
TR -9 YT LRE [EDoDEXREZH] #5ZEIT/ERK
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4,.1.1 SOLAS -1 A1l 3-4

Regulation 34 Emergency towing 3-4
arrangements on tankers

1 Emergency towing arrangements shall be | 1 2
fitted at both ends on board every tanker of
not less than 20,000 tonnes deadweight.

2 For tankers constructed on or after 1 July |2 2002 7 1
2002:

.1 the arrangements shall, at all times, be | .1
capable of rapid deployment in the absence of
main power on the ship to be towed and easy
connection to the towing ship. At least one of
the emergency towing arrangements shall be 1
pre-rigged ready for rapid deployment; and

.2 emergency towing arrangements at both | .2
ends shall be of adequate strength taking into
account the size and deadweight of the ship,
and the expected forces during bad weather
conditions. The design and construction and
prototype testing of emergency towing
arrangements shall be approved by the
Administration, based on the Guidelines
developed by the Organization.

3 For tankers constructed before 1 July 2002, | 3 2002 7 1
the design and construction of emergency
towing arrangements shall be approved by the 2
Administration, based on the Guidelines
developed by the Organization. !

1 Refer to the Guidelines on emergency towing arrangements for tankers adopted by the
Maritime Safety Committee by resolution MSC.35(63), as may be amended.

2 MSC.35 63

4.1.3
IMO Resolution A.535(13) IMO Resolution MSC.35(63) 4.1.2
() cC 27 272
C c2rcar.2
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4.1.2 IMO Resolution

MSC.35(63)

RESOLUTION MSC.35(63)
adopted 20 May 1994
ANNEX
GUIDELINES FOR EMERGENCY TOWING
ARRANGEMENTS ON TANKER

1994

MSC.35(63)
5 20

1 PURPOSE

1

1.1 Under regulation V/15-1 of the 1974 SOLAS
Convention, by
MSC.31(63) in 1994, new and existing tankers of
20,000 tonnes deadweight and above shall be

as amended resolution

fitted with an emergency towing arrangement,
the design and construction of which shall be
approved by the Administration, based on the
Guidelines developed by the Organization.

1.11974
1994

SOLAS \%

MSC.31(63)
20,000

15-1

1.2 The present Guidelines are intended to
the
construction of emergency towing arrangements

provide standards for design and

which Administrations are recommended to

implement.

1.2

1.3 For

emergency towing arrangements in accordance

existing tankers fitted with the

with resolution A.535(13), the existing towing
arrangements forward of the ship may be
retained, but the towing arrangements aft of the
ship should be upgraded to comply with the
requirements of the present Guidelines.

1.3 A.535(13)

2 REQUIREMENTS FOR THE

ARRANGEMENTS AND COMPONENTS

2.1 General

The emergency towing arrangements should be
so designed as to facilitate salvage and
tankers
The
arrangements should at all times be capable of

emergency towing operations on

primarily to reduce the risk of pollution.

rapid deployment in the absence of main power
on the ship to be towed and easy connection to
the
arrangements which may be used as reference.

towing  vessel. Figure 1 shows

2.1
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2.2 Towing components
The the
arrangements should consist of the following:

major components  of towing

2.2

_____________________________________________________________________________________________________________________________

_________________________________________________________________

—————————————————————————————————————————————————————————————————

_________________________________________________________________

2.3 Strength of the towing components

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

2.3.1 Towing components as specified in 2.2 for
strength should have a working strength of at
least 1,000 kN for tankers of 20,000 tonnes
deadweight and over but less than 50,000 tonnes
deadweight, and at least 2,000 kN for tankers of
50,000 tonnes deadweight and over (working
strength is defined as one half ultimate
strength). The strength should be sufficient for
all relevant angles of towline, i.e. up to 90
degrees from the ship's centreline to port and

starboard and 30 degrees vertical downwards.

2.2
20,000
1,000kN

50,000

50,000 2,000kN
1/2
90°
30°

2.3.2 Other components should have a working
strength sufficient to withstand the load to
which such components may be subjected during
the towing operation.

2.3.2

2.4 Length of towing pennant

The towing pennant should have a length of at
lightest
freeboard at the fairlead plus 50 m.

least twice the seagoing ballast

2.4

2 50m
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2.5 Location of strongpoint and fairlead

The bow and stern strongpoint and fairleads
should be located so as to facilitate towing from
either side of the bow or stern and minimize the
stress on the towing system.

25

2.6 Strongpoint

The inboard end fastening should be a stopper or
bracket or other fitting of equivalent strength.
The strongpoint can be designed integral with
the fairlead.

2.6

2.7 Fairleads

2.7

2.7.1 Size
Fairleads should have an opening large enough
to pass the largest portion of the chafing gear,

towing pennant or towing line.

2.7.1

2.7.2 Geometry

The fairlead should give adequate support for
the towing pennant during towing operation
which means bending 90 degrees to port and to
starboard side and 30 degrees vertical
downwards. The bending ratio (towing pennant
Bearing surface diameter to towing pennant
diameter) should be not less than 7 to 1.

2.7.2

30°

90°

2.7.3 Vertical location

The fairlead should be located as close aspossible
to the deck and, in any case, in such a position
that the chafing chain is approximately parallel
to the deck when it is under strain between the
strongpoint and the fairlead.

2.7.3

2.8 Chafing chain

Different solutions on design of chafing gear can
be used. If a chafing chain is to be used, it
should have the following characteristics:

2.8

28.1 Type
The chafing chain should be stud link chain.

28.1

2.8.2 Length
The chafing chain should be long enough to

2.8.2
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ensure that the towing pennant remains outside
the fairlead during the towing operation. A chain
extending from the strongpoint to a point at

least 3 m beyond the fairlead should meet this 3m
criterion.

2.8.3 Connecting limits 2.8.3
One end of the chafing chain should be
suitablefor connection to the strongpoint. The

other end should be fitted with a standard
pear-shaped open link allowing

connection to a standard bow shackle.

2.8.4 Stowage 284
The chafing chain should be stowed in such a

way that it can be rapidly connected to the
strongpoint.

2.9 Towing connection 2.9
The towing pennant should have a hard
eye-formed termination allowing connection to a
standard bow shackle.

2.10 Prototype test 2.10
Designs of emergency towing arrangements in
accordance with these Guidelines should be
prototype tested to the satisfaction of the
Administration.

3 READY AVAILABILITY OF TOWING |3
ARRANGEMENTS

3.1 To facilitate approval of such equipment and | 3.1
to ensure rapid deployment, emergency towing
arrangements should comply with the following
criteria:

.1 The aft emergency towing arrangement |.1
should be pre-rigged and be capable of being 15
deployed in a controlled manner in harbour
conditions in not more than 15 min.

.2 The pick-up gear for the aft towing pennant | .2

should be designed at least for manual operation
by one person taking into account the absence of
power and the potential for adverse
environmental conditions that may prevail




during such emergency towing operations. The
pick-up gear should be protected against the
weather and other adverse conditions that may
prevail.

.3 The forward emergency towing arrangement
should be capable of being deployed in harbour
conditions in not more than 1 h.

4 The forward emergency towing arrangement
should be designed at least with a means of
securing a towline to the chafing gear using a
suitably positioned pedestal roller to facilitate
connection of the towing pennant.

.5 Forward emergency towing arrangements
which comply with the requirements for aft
emergency towing arrangements may be
accepted.

.6 All emergency towing arrangements should be
clearly marked to facilitate safe and effective use

even in darkness and poor visibility.

3.2 All emergency towing components should be
inspected by ship personnel at regular intervals
and maintained in good working order.

3.2

IMEFIEG GEAK

\ % TOkED FELTEL
""-\.,‘_\_\_ N . Iy L ..'::-' -\-H"'-\.\_H‘_._:'-Iﬂ\-ll:h'. FEumy i1

Y i -H-H"'l;\-
ETRE G e
b I T,
" i &
hY
. Tivd i) COMEELDTIOR T FlI® WP CEAR
fa INLERD T ;

e HARRTR mBOY
-4
4.1.1

35



42 ETS
(ETS) SOLAS -1 A-1 3-4

IMO MSC35(63) 2 (
)
421 ETS
421 0
Chafing Chain(Chafing Gear) Fairlead  Chain Stopper(Strongpoint)  Roller
Pedestal 422 Chafing Chain
Chafing Chain Fairlead
Chain Stopper 421 OCIMF Oil Companies
International Marine Forum
Single Point Mooring ETS Chain Stopper OCIMF  Single
Point Mooring  Chain Stopper OCIMF
ETS Fairlead Chain Stopper 423
\UPPER DECK PLAN(S

" CAMBER : 39, 47/1000
SHEER : 42, 76/1000

SHEER

— .

HD,

P FORE
FRIgE

cOLL, B

REMOTE_CONTROL,
STAND

P

Q
Y

800_80g_800_ 800 BOD 800, 800 800, 809 800, 80Q. 80O 8O
l

2000

36



o220 T o e

I
i i
2_T-3.Tn .
MDiSTA MELER CHA I STOFFER FAIGLEAD CHEF WS CHATH T Wi FOFE
] TEADF P51 I TeanF—cC

:'—{% =immaie—

i
r
&
4
&
422 s
&
[WEEKINE FrApMiTe: |O50kH|
.:.q. e
LW @
i
SO0FER PRINT FRIRLEACRSTAIMEFDI N
STAL FIRLLER fae \ I FR20F=FL
FIEr
. v 3 ) oWl ADPE
i & XY
o

37



422 ETS

ETS

Pedestal

Roller Pedesta

O]
0
E
EHIP
424
Fairlead Chain Stopper
Q s,
KME {E,
= B
[
= I:E:I
425
T o
A S A % 3]

4.2.6

38

Roller



427 Chafing Chain
Chafing Chain

428 Chafing Chain
Chafing Chain Chain

Chain Stopper

423 ETS
4.2.10
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Ring

429
Chafing Chain
ETS
Stowage Drum Fairleader & Strong Point
4211 Towing Pennant
Pick-up Gear Towing
Fairleader & Strong Point Stopper

39



1Y oL —

LAMEE=1/1000

;3. dT4100

i
CAMEER

PP

ETS

4.2.10



| ETORASE SO0 FIS PiCK-UP (5iR
i TRZIE-52

Wi THERIL BIFE

FICE—ZP SEAE
TEME=IG |
WACER Souv MESSEMEFS ADPE TOWI MG PEMMENT
CEELF- IGRITT M LiETH]Y STCITLE &iRG
PICE-UP EOFE
o = S Eo= | -
FRIFLEAD & STI0WG ROINT :F“J—- J H--:'—-I
TE20A~F35
4211 Towing Pennant Stopper Ring
424 ETS
ETS 15
@
ﬂ-ﬂ A ‘*5 ,
DR U r-..-lI
® .
— !
UG BOAT }.}I ) N -
4.2.12 Pick-up Gear
Stowage Drum Pick-up Gear  Fairleader & Strong Point
Pick-up Gear

4.2.13

41

\LH-)

STORAGE DR
THRDA-50

PEDESTAL RELLER
IDFTIDH



%), 2ot

4214
Towing Pennant
B ()
)
1 ]
A)e 7Y @ \
/ \
4215

4.2.16

Towing Pennant Fairlead & Strong Point  Stopper Ring

Strong Point
425 10 ETS
ETS 10
4251
10 VLCC 9

10

42



2005 1 12
()

(10 DWT )
4252 10 ETS
1) ETS
ETS Chain Stopper Fairlead Roller Pedestal
Fairlead Chain Stopper
2) ETS

ETS Storage Drum

Stopper Ring
Storage Drum

421 4213 ETS

421 ( )

43

10

Fairlead
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4.2.4 Chain Stopper ( ) Fairlead ()

4.25 Chain Stopper
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6 Chain Stopper

4.2.7 ETS 2
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4.2.8 Farlead

429 ETS ( Fairlead)
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1973 12/13 1,952 3 2
1974 6/14 2,996 1
1974 11/9 43,723 3
1975 1/16 91,085 5
1975 6/30 9,053 3
1977 4/30 13,533 170 3
1977 11/2 46,226 18 3
1978 4/2 2,907 100 5
1978 7/9 45,647 4
10 1979 4/12 7,197 5
11 1979 10/10 5,986 38
12 1979 4/14 6,737 3 7
13 1980 3/16 28,528 3
14 1980 9/13 39,153 4
15 1980 10/3 1,598 2
16 1982 1/16 2,085 2 4
17 1982 1/22 15,647 40 3
18 1982 3/20 1,910 7
19 1982 3/25 89,498 25 5
20 1982 4/31 129,216 7
21 1982 10/7 7,027
22 1982 11/8 11,325 2
23 1983 3/17 5,346 8
24 1983 3/24 3,850 3
25 1983 5/11 2,491 40 2
26 1983 8/11 9,237 18 3
27 1983 9/28 4,103 4
28 1983 1V/4 72,368 4
29 1984 6/22 24,111 2
30 1984 7/2 8,382 3
31 1984 12/21 9,725 16
32 1985 2/17 48,959 3
33 1985 6/30 4,069
34 1985 8/31 3,616 3
35 1986 5/9 1,535 3 3
36 1987 7/12 1,700 2
37 1987 10/17 2,844
38 1987 12/30 3,702 4 2m
39 1988 3/4 4,196
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40 1988 4/28 10,588

41 1988 7/14 3,887 25 2
42 1988 8/2 1,849 3
43 1988 9/2 63,150 2
a4 1989 9/27 2,381 6

45 1989 10/5 3,669 12 3
46 1990 1/3 1,598 2
47 1990 11/12 1,518 17 4
48 1991 4/21 47,249 75 4
49 1991 6/18 12,353

50 1991 9/27 77,871

51 1992 1/14 8,413

52 1992 1/19 17,061 3
53 1992 2/12 48,566 8
54 1992 4/10 4,964

55 1992 4/24 3,648 13

56 1992 11/11 48,844

57 1992 11/20 3,927 6
58 1993 10/23 8,052 4
59 1993 12/23 33,131 7
60 1993 10/25 9,023 4
61 1994 8/16 17,999 2
62 1994 10/14 17,429 5
63 1994 10/31 136,688

64 1995 2/25 3,708 3
65 1995 11/ 1,585 4
66 1995 11/27 7,060 2
67 1996 2/2 18,487 6
68 1996 3/26 4,389 18 6
69 1996 6/3 1,232 3
70 1996 11/5 5,592 12 4 2m
71 1997 1/15 3,354

72 1997 2/2 2,504

73 1997 4/2 27,423

74 1997 11/18 146,541 5 8
75 1997 11/27 1,556 12 2
76 1997 12/6 42,121 750 5
77 1998 2/6 4,341 5 4
78 1998 10/18 1,987 10
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79 1998 11/7 75,905

80 1998 11/29 1,135 4
81 1999 1/9 4,428 3
82 2000 3/12 3,086 50 3
83 2000 10/16 3,231 2
84 2000 11/21 23,333 7
85 2001 7/21 1,980 3
86 2001 8/3 1,451 4
87 2001 12/11 3,074 2
88 2002 4/26 3,146

89 2002 5/18 5,295 2
90 2002 7/23 1,594 2
91 2002 9/12 1,599 3
92 2002 9/14 2,361 3
93 2002 9/29 2,944 3
94 2002 1111 LNG 105,708 4 2
95 2003 2/5 3,932 4
96 2003 7/1 3,953

4.5.3
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4.6
46.1

ETS
http://lwww.taic.org.nz/

ETS
ETS

(1) 1 )

2003 8 16 1420 A 113.8m 16.2m 8.5m 4,529

8 15 12 Onehunga 1230
1415 3.5m

0650 Lyttelton

Signal Station

Manukau Bar Ninepin Rock

—

46.1

(2) 2 )

" Report 03-212, 16 August 2003, TRANSPORT ACCIDENT INVESTIGATION COMMISSION NEW ZEALAND
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2002 10 8 B 168.6m 26.0m 16,041 Bulff

2002 10 6 Bulff 2136 8 10 7 0745
10 8 0300 10 8 0315
2 0310
0326 1
Island Harbour3 6

133<= 128<=

0356

10 10 17
Bluff 11 9 Lyttelton

/—\”.“ . ‘ Leading beacons ‘

Inland Harbour- -

Tiwai Wharf

Leading beacons H

\

46.2 2

" Report 02-206, 8 October 2002, TRANSPORT ACCIDENT INVESTIGATION COMMISSION NEW ZEALAND
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3) 3
1999 2 24
20.25m 12,596
1999 2 24
0530
221
Halswell

Aratere

0645
Wellington

0635
15
Halswell

120

0815
1000

C 221 33 150.0m

Halswell

Wellington  Aotea 5

0630
110
Wellington
Wellington
0812
C 1005

J

Tow under pilotage

loss of propulsion
and turn to port

46.3

" Report 99-202, 24 February 1999, TRANSPORT ACCIDENT INVESTIGATION COMMISSION NEW ZEALAND

‘ second loss of propulsion

propulsion restored,
attempt to regain
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200m 26mm
200m 24mm
20 25m
100m 28mm
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2
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‘ Tugs towing gear

'
-

120 mtrs

Open link

Forecastle

Chafing chain length as regired

bracket

46.4

10.
11.
12.

65

4—\T 76 mm diam forerunner wire
Cast socket end fitting or

eye splice with shackle

76 mm diam -
_chafing chain

Chain stopper or Smit



© & N e

)

Tugger
Light
messengear

st gection
Faavy

10 12

=
s
=

S —

mMessenger

]

f

]
[ o —— & |

4.6.5
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46.6

IWI:H I]][I[H""f Pennant Reei spare messenger

Work Doum A 2nd part heavy messan ger

Tow rope

Tow spring

Foreleadar parnant

Tow pannant
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Heavy messenger  Chafe chain
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Towing Tow pennant Fare runner
spring wire

Heawy |
messenger Fore Chafe
runner | chain
3 ennant
Light B |
messenger Tow
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4.7

4.7.1
*1) 413
*2) 40
4.7.2
4.7.2.1

590

13 9,530 ETS
300
300
5
0
1
8 21 29
47 116 163
70 386 456
413" 1,443 1,856
4 32 36
2 17 19
40 143 183
590 2,167 2,757
448
23
( 3.7.2)
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4.7.2

/ ) / ()
5 1/ 4 0/1
0 0/0 0/0
1 071 0/0
8 573 174
47 35/ 12 14 /7 21
70 67 / 3 41 / 26
413 (448 ) 418 / 30 413 / 5
4 0/ 4 0/0
2 0/2 0/0
40 20 / 20 1377
590 (625 546 / 79 482 / 64
590 (625 ) 572 53
*3)
7kz1)
4.7.2.2
546
. 482  (88.3%)
. 64  (11.7%)
4.7.2.3
. ( 0
>
> ( )
. 64 1
> 4 62
> 1
> 8 8 1 ( 11 6
146,540 1997 11 18 )
.
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¢
>
4.7.2.4
4.7.3
4.7.3.1
300
4.7.3
4.7.3
/ /
0 0/0 0/0
0 0/0 0/0
0 0/0 0/0
4 272 1/1
20 17 /7 3 16 / 1
20 17 /7 3 13/ 4
128 117 / 11 116 / 1
3 2/1 1/1
3 0/3 0/0
17 5/ 12 174
195 160 / 35 148 / 12
4.7.3.2
195 160 160
. 148 (92.5%)
. 12 (7.5%)
4
( 7 71 698 1994 2 9
)
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4.7.3.3

¢ 0
>
> ( )
. 12
> 4
> 3
<> 8 Im 100m
( 12 18
6,472 1999 7 27 )
< 6 1.5m
( 6 3 491
1993 10 5 )
<> 7 20m
3 12
( 11 67
14,988 1999 4 13
)
4.7.4
4.7.4.1
4.7.4
4.7.4.2
1940 2094
. 1800 (86.0%)
3 231 (11.0%)
3 63 (3.0%)
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4.7.4

/ /
172 170
2/1 070
17 107 7 575
92 84/ 8 40 / 44
350 335 /7 15 175 /7 142
1317 1578 / 275
27 7/ 20 070
11 1710 55 /7 21
/ 120 76 / 44 1522 / 14
1940 2094 1800 / 231
0
O
4.7.5
2 13 9,530 300
ETS ETS
ETS
ETS
4.8 ETS
481
ETS FSA
3.10 ETS
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4.10

4.10.2

ETS
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ETS (Emergency Towing Systems)
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6
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(ETS
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RR-SP8

11. ( ) (
ETS

11.3

181-0004 6-38-1 ( )
(Tel.0422-41-3457, Fax. 0422-41-3115, E-mail: kaneko@nmri.go.jp)
(Tel.0422-41-3131, Fax. 0422-41-3126, E-mail: hiroko@nmri.go.jp)
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1 2 2 0 7 3 4 5 8§
) ( )
1 160,000 0m  (  20m/s) 5 0.0250 0.0208
2 68,000 %m  (  25m/s) 3 0.0150 0.0125ETS
L 5
N 25m/s,
3[y 111000 U 1 0.0050 0.0042 i
30km
4 5000 2000 10 10 0.0500 0050 9 5
ballast condition 45 ILEE SHORE 11-12
m/s
5 153139 240 10 00417 0.0417 6km 10
6 150000 240, © €I 1 0.0042 0.0042 S 5 e
30
7 7700 240|(154m/S) 2 0.1000 0.1000
12m/s
0.0344 0.0333
_— I
w
w = 0034
30-40m/s
4-5m
(AC14
7.5ton><64m/m 10
) Tug Boat
4000PS><3
Holding
2) 3
45
8 12,000 20m/s 20m/
8 S
3)
/U Rig
20m/s
(Tugd000PS
)
ETS 1/6




3 41 41 42 43
ETS
1 0 5 2 0.400
2 0 5 2 0.400
3 100% 2 A 1000 1000 0500
10
4l , 5 A 0600 1000 0.400
5
ETS
10
6 |0 5 A 0333 0667 0200
7 200 10 A 0200 0333 0100
1
4T 05330750 0286
f1 0523
P.C(
FL(
10 )
8 e 00976 0.0993
10
1
)

ETS
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51 51 52 53
ETS
5 2 04
5 2 04
1 1 1 1 1 d 1000 1000 0000
5 3 5 5 5 A 0600 1000 0400
vLCC
3 1 3 2 5 A 0333 0667 0204
Ers 5 1 5 1 20 A 0200 0200 0050
512 05330717 0242
f2 0.497
PC FL oc oL
0.0976 0.0993
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6 1) 2) 3) 4) 5) 6) 7)
6
! 20 1
2 20 1
5
3 20 1
4 15km 1kt
5 |vLCC
8
6
7
yawing
8 | Fore Body, Rig, Full Draft/Even Keel 20m/

ETS
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8 9 10 g1 10.1 10.2 103
ETS 21
irm i 8 5 1 5 4 5 0 0.200 0.800 0.000
mooring line
ETS
fire
. _— 5 1 5 4 10 Iy 0200 0.800 0.100
wire mooring line
2 1 2 1 1 8 0500 0500 0.000
2 1
ETS 10
3 5 0 5 1 5 gy 0.000 0.200 0.000
MAIN ENG
ETS
ETS 2B
ETS
100 1 2 1 2 1 2 0 0.500 0.500 0.000
ETS
10 1 5 1 10 8 0.100 0.200 0.000
10 g1 0.250 0.500 0.017
g1 0.256
ETS
1
ETS 5/6



11 g2 111 112 113
ETS
5 1 5 5 0200 0800 0.004
5 1 5 10 0200 0800 0.104
2 1 2 1 0500 0500 0.004
5 0 5 5 0.000 0200 0.004
ETS
ETS
2 1 2 2 0500 0500 0.00d
ETS
10 1 10 10 0100 0100 0.004
11 g2 0250 0483 | 0017
g2 0.250

ETS
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4.9 ETS
2003 11 26 DE47/INF.3““Mandatory emergency towing
systems(ETS) in ships other than tankers greater than 20,000 dwt”” 2000
ETS ANNEX FSA
FSA
ANNEX ““Formal Safety Assessment on Emergency Towing Systems for other ships
than tankers 20,000 tdw”” 50

4.9.1

4.9.1.1

Braer 1993 11 5 Sumburth Head

84,700
Pallas 7,997 1998 10 25
Lucky Fortune 43,665 1999 12 3
Vikartindur 9,200 (1997 3 5
)
NikolaosP 34,750 2000 5 12
3
4.9.1.2 ETS
1912 Det Norske
Veritas DNV 1982 IACS
1978 23
Amoco Cadiz ETS
1983 IMO-Resolution A.535(13) "Recommendation on Emergency Towing
Arrangements for Tankers" 5
1993 Braer 1994

92



IMO-Resolution A.535(13)  IMO-Resolution MSC.35 (63)

4.9.1.3 ETS IMO

IMO-Resolution A.535(13) IMO-Resolution MSC.35(63) SOLAS amendments, Chapters
International Code of Safety for Ships in Polar Waters (Polar Code)
4.1
4.9.1.4

1993 Pallas Grobecker 30

16 ETS
2000 2
ETS 80
ETS
4.9.1.5 ETS FSA
20,000 ETS
ETS

4.9.2
4.9.2.1

4.9.2.2
““loss of Command”” LOC;

““loss of Command?~

4.9.2.3

4.9.2.4

Certain types of offshore supply vessels

93
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4.9.2.5
LOC

4.9.2.6

LOC

4.9.2.7 ETS

ETS
4.9.2.8 ETS
ETS

4.9.3
4.9.3.1

*?Loss of command LOC

ETS
ETS

LOC

4.2

94

!



ETS T2
y
m
ETS P
P =neceweas(f1— f2)eyem (4.9.1)
n;1, c;0.7, w;0.05, a;0.8, f1;0.7, f2;0.1, y;25, m;1,000,000
P P=420,000
4.9.3.2
LOC
300 20,000
30,000
1,200
feeder ship 300 1,200
Dry 10,000
Dry 300 10,000
20,000
300
Ro-Ro 300
4.9.3.3
*?Loss of command”” n
SRIC 14.8
LOC
LOC 0.7 1.0
4.9.1
4.9.1 LOC
Ship type n
Tankers of less than 20,000 tdw. 0.80
Bulk-carriers of 30,000 tdw and above. 1.10
Containerships of 1,200 TEU and above. 0.90
Containerships of less than 1,200 TEU (feeder ships). 0.90
Dry cargo vessels of 10,000 tdw and above. 1.00
Dry cargo vessels of less than 10,000 tdw. 1.00
Car-carriers of 20,000 gt and above. 0.90
Cruise passenger vessels. 0.70
Ro-Ro passenger ferries. 0.70
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0.3 0.75 4.9.2
4.9.2

Ship type c
Tankers of less than 20,000 tdw. 0.70
Bulk-carriers of 30,000 tdw and above. 0.30
Containerships of 1,200 TEU and above. 0.40
Containerships of less than 1,200 TEU (feeder ships). 0.70
Dry cargo vessels of 10,000 tdw and above. 0.50
Dry cargo vessels of less than 10,000 tdw. 0.65
Car-carriers of 20,000 gt and above. 0.35
Cruise passenger vessels. 0.50
Ro-Ro passenger ferries. 0.75

0.03 0.08 4.9.3
4.9.3 w

Ship type w

Tankers of less than 20,000 tdw. 0.03
Bulk-carriers of 30,000 tdw and above. 0.04
Containerships of 1,200 TEU and above. 0.06
Containerships of less than 1,200 TEU (feeder ships). 0.06
Dry cargo vessels of 10,000 tdw and above. 0.04
Dry cargo vessels of less than 10,000 tdw. 0.04
Car-carriers of 20,000 gt and above. 0.08
Cruise passenger vessels. 0.07
Ro-Ro passenger ferries. 0.07

ETS a
0.8
ETS f1
0.6 0.8 4.9.4
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25

4.9.4 ETS 1

Ship type 1

Tankers of less than 20,000 tdw. 0.70

Bulk-carriers of 30,000 tdw and above. 0.80
Containerships of 1,200 TEU and above. 0.75
Containerships of less than 1,200 TEU (feeder ships). 0.60
Dry cargo vessels of 10,000 tdw and above. 0.70
Dry cargo vessels of less than 10,000 tdw. 0.60
Car-carriers of 20,000 gt and above. 0.75
Cruise passenger vessels. 0.65

Ro-Ro passenger ferries. 0.65
ETS T2

0.1 0.2 4.9.5
4.9.5 ETS
Ship type 2

Tankers of less than 20,000 tdw. 0.15

Bulk-carriers of 30,000 tdw and above. 0.20
Containerships of 1,200 TEU and above. 0.15
Containerships of less than 1,200 TEU (feeder ships). 0.10
Dry cargo vessels of 10,000 tdw and above. 0.15
Dry cargo vessels of less than 10,000 tdw. 0.10
Car-carriers of 20,000 gt and above. 0.15
Cruise passenger vessels. 0.10

Ro-Ro passenger ferries. 0.10

4.9.6
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4.9.5

Ship type m(Euro)
Tankers of less than 20,000 tdw. 2,000,000
Bulk-carriers of 30,000 tdw and above. 800,000
Containerships of 1,200 TEU and above. 800,000
Containerships of less than 1,200 TEU (feeder ships). 400,000
Dry cargo vessels of 10,000 tdw and above. 500,000
Dry cargo vessels of less than 10,000 tdw. 300,000
Car-carriers of 20,000 gt and above. 600,000
Cruise passenger vessels. 1,000,000
Ro-Ro passenger ferries. 1,000,000
(4.9.1) P -~ 4.9.6
P Dry 300 10,000 78,000 Ro-Ro 300 404,250
4.9.6
Ship type n c w a Tf1 f2 y m [Euro] p [Euro]
Tankers less than 20,000 tdw 0.80 0.70 0.03 0.80 0.70 0.15 25 2,000,000 369,600
Bulk carriers 30,000 tdw 1.10 0.30 0.04 0.80 0.80 0.20 25 800,000 126,720
Container ships 1,200 TEU 0.90 0.40 0.06 0.80 0.75 0.15 25 800,000 207,360
Container ships < 1,200 TEU 0.90 0.70 0.06 0.80 0.60 0.10 25 400,000 151,200
Dry cargo vessels 10,000 tdw 1.00 0.50 0.04 0.80 0.70 0.15 25 500,000 110,000
Dry cargo vessels < 10,000 tdw 1.00 0.65 0.04 0.80 0.60 0.10 25 300,000 78,000
Car carriers 20,000 gt 0.90 0.35 0.08 0.80 0.75 0.15 25 600,000 181,440
Cruise passenger vessels 0.70 0.50 0.07 0.80 0.65 0.10 25 1,000,000 269,500
Ro-Ro passenger ferries 0.70 0.75 0.07 0.80 0.65 0.10 25 1,000,000 404,250
4.9.3.4
1,200TEU 25 12,600,000
4.9.6 207,360 151,200 1.2 1.6
8 4.9.6
4.9.4
FSA 2 ETS
ETS
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MSC.35(63)

ETS IMO ETS ETS ETS ETS
ETS
4.9.5
FSA
74 38 ETS
4.9.5
ETS 5
ETS
P 4.9.7 ETS P 10 50
4.9.7
Ship type Risk "p™ Costs of ETS
Tankers less than 20,000 tdw. 369,600 18,900 - 56,900
Bulk-carriers of 30,000 tdw and above. 126,720 56,900 — 63,000
Containerships of 1,200 TEU and above. 207,360 56,900 — 63,000
Containerships of less than 1,200 TEU (feeder ships). 151,200 56,900
Dry cargo vessels of 10,000 tdw and above. 110,000 56,900
Dry cargo vessels of less than 10,000 tdw. 78,000 18,900 - 56,900
Car-carriers of 20,000 gt and above. 181,440 56,900
Cruise passenger vessels. 269,500 56,900
Ro-Ro passenger ferries. 404,250 56,900

4.9.6
ETS 300
4.10 FSA ETS
DE48/14/1

300GT

(DE47/INF.3)

LOC
4.10.1 LOC

4101 LOC

1,2

ETS
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DEA47/INF.3

LOC
DE47/INF.3 (a)
LOC
LOC
4.10.1 CASE
CASE CASE
CASE
Towed or - - — Ser-
Occurrence Tg‘:tie\zf gg:;l;wfbry vAvi\;ilzCe!: as};iizga?\Le pOV\Elleerc_St[Jl;ply Fagf“gﬂgfr‘;téiwty Failure frequency of ZIuch: Cu%ﬁ;_s Risk qlii_ce
of LOC(n) Cculng to Spg;f"'es condition®w) | vassels(K) o[ S?:I?el)n towing uilcr:tg ETS or emengency towing tion q(Euro) (CS(?E)
“Towed") (Year)
v Yir Yiw) Savage)  Y(e) f1(CASEL.Other) n*c*rew*k*e*fl n*c*rew*k*e*f1*25*m 1
f2(CASELETS) n*c*rew*k*e*f2 n*c*rew*k*e*f2*25*m 1
N(l-g) f1(CASE2:Other) |  n*c*r*w*k*(1-e)*fl n*c*rew*k*(1-e)*f1*25*m 2
f2(CASE2.ETS) | n*c*r*w*k*(1-e)*f2 n*c*r*w*k*(1-e)*f2*25*m 2
Others(1-K) Y(e) f1(CASE3:Other) |  n*c*r*w*(1-k)*e*fl n*c*rew*(1-k)*e*f1*25*m 3
f2(CASE3ETS) n*c*rw*(1-K)*e*2 25 m n*c*r*w*(1-k)*e*f2*25*m 3
N(L-e) f1(CASE4.Other) | n*c*r*w*(1-k)*(1-e)*fl n*c*r*w*(1-k)*(1-e)*f1*25*m| 4
f2(CASE4AETS) | n*c*rw*(1-k)*(1-e)*f2 nrcrw*(1-K)*(1-e)*f2*25*m | 4
N(1-w) 0(by JR-MAIA) 0 0 5
N@-1) 0 0 0 6
N 0 0 0 7
4.10.1LOC
4.10.2
(n,c,f1f2) DE47/INF.3
r: LOC
k:
e:LOC
LOC
1990 2002 13
410.1 300GT 13 64
300GT 15160
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n>c>r=64/15160=0.00422

k
k 0.9 e
0.5
10 1
1 1
(“fb”) (“fa”) 25
e=0.5 fa=0.00741 fb=0.00926 10
1
f1(CASE 1)= (0.00741+0.1)/1.1 =0.0976
f1(CASE  )=(0.00926+0.1)/1.1 =0.0993 ETS
2 fl “f1(CASE 3)” “f1(CASE 4)”
“f2(CASE 3)” “f2(CASE 4)” 4.10.2.
410.3 ETS ) f1,f2 4.10.2.
4.10.3 300GT p DE47/INF.3 20000DWT
4101 300 1990-2002
Casualty Return by herself Towed Total
Explosion 0 1 1
Fire 1 4 5
Machinery damage 14 21 35
Grounding 41 26 67
Collision 413 5 418
Miscellaneous 13 7 20
Total 482 64 546
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4.10.2 fl f2
fl 2 fl-1f2
CASE 1|CASE 2|CASE 3|CASE 4|CASE 1|CASE 2|CASE 3|CASE 4|CASE 1{CASE 2|CASE 3|CASE 4
Answerer 1 - - - - - - - - - - -
Answerer 2 - - - - - - - - - - -
Answerer 3 - - 1 1 - 1 1 - - 0 0
Answerer 4 - - 0.6 1 - 0.6 1 - - 0 0
Answerer 5 - - - - - - - - - - -
Answerer 6 - - 0.333 | 0.667 - 0.333 | 0.667 - - 0 0
Answerer 7 - - 0.2 0.333 - 0.2 0.2 - - 0 0.1333
Salvage Co. | 0.0976 | 0.0993 - - 0.0976 | 0.0993 - - 0 0 - -
Average | 0.0976 | 0.0993 | 0.5333 | 0.7500 | 0.0976 | 0.0993 | 0.5333 | 0.7167 0 0 0 0.0333
4.10.3 n*c*r p fl
2 p
Ship type n c r w a kil-k | e/l-e | fl f2 y m p
Tankers less than 20,000
08 | 0.7 1 0.03 | 0.8 0.7 | 0.15 369,600
DWT in DE 47/INF.3
n-c.r = 0.00422 0.8 0.7 | 0.15 2,785
CASE 1 0.0976(0.0976| 25 |2,000,000 0
CASE 2 0.00422 0.03 03 0.0993(0.0993 0
CASE 3 oS 0.533 | 0.533 0
CASE 4 o 0.75 | 0.717 11
Total (CASE 1 to 4) 1
4.10.3
<<p?>
"f1” “f2" 300GT ETS
4.9 CASE fl f2
fl f2
DPD(Discrete Probability Distribution:
) fl f2 fl1 f2 fl>
2 “f1-f2” DPD “f1-f2”  CDF(Cumulative Distribution Function:
) DPD “f1-f2” CDF
f1-f2 CDF CASE CASE CASE 1 CASE 2
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CASE1 CASE?2 f1
10 20 f2
CASE3 CASE4 f1-f2 CDF
f2 f1 f2
4.10.2 CASE3 fl  f2 f2=0.2
f1 (0.25) p(f1]f2=0.2)=0.25 2=0.333,06,1.0
f1 (0.25) f1<f2
f1>=f2
p(f1[f2) 4.10.4 p(f1,£2)=p(f2)* p(f1|f2) 4.10.5
4.10.6 f1-f2 fl f2 f1-f2
4.10.7 4102 CASE3 f1-f2
CASE 4 410.8  p(f1|f2) 4109 p(f1,f2) 41010 f1-f2 4.10.11
p(f1-f2) P(f1-f2) 4103 f1-f2
4104 CASE3 p(f1|f2)
p(F1[f2) f1
£2 p(f2) 0.2 0.333 0.6 1
0.2 0.25 0.25 0.25 0.25 0.25
0.333 0.25 0 0.5 0.25 0.25
0.6 0.25 0 0 0.75 0.25
1 0.25 0 0 0 1
4105 CASE3 p(f1,f2)
f1
p(f1,12) 0.2 0.333 0.6 1
0.2 0.0625 0.0625 0.0625 0.0625
£ 0.333 0 0.125] 0.0625| 0.0625
0.6 0 0 0.1875 0.0625
1 0 0 0 0.25
4106 CASE3 f1-f2
f-12 0.2 0.333Tl 0.6 1
0.2 0 0.133 0.4 0.8
2 0.333 -0.133 0 0.267 0.667
0.6 -0.4 -0.267 0 0.4
1 -0.8 -0.667 -0.4 0
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4.10.7 CASE3

p(f1-f2)

f1-f2

p(FL-12)

P(F1-2)

0

0.625

0.625

0.133

0.0625

0.6875

0.267

0.0625

0.75

0.4

0.125

0.875

0.667

0.0625

0.9375

0.8

0.0625

1

4.10.8 CASE4

p(f1|f2)

P(f1-f2)

p(f1[f2)

f1

f2

p(f2)

0.333

0.667

0.2

0.25

0.25

0.25

0.5

0.667

0.25

0

0.5

0.25

1

0.5

0

4.10.9

CASE4

p(f1,f2)

p(fL,f2)

fl

0.333

0.667

0.2

0.0625

0.0625

0.125

f2| 0.667

0

0.125

0.0625

1

0

0.5

4.10.10 CASE4

f1-f2

p(fL,f2)

fl

0.333

0.667

1

0.2

0.133

0.467

0.8

f2| 0.667

-0.334

0.333

1

-0.667

-0.333

0

41011

CASE4

p(f1-f2)

f1-f2

p(f1-72)

P(FL-12)

0

0.625

0.625

0.1333

0.0625

0.6875

0.3333

0.125

0.8125

0.4666

0.0625

0.875

0.8

0.125

1

CASE1 CASE4

P(f1-f2)

104

CDF of f1-2(CASE 3)

1 L

0 0.2 04 0.6 0.8
Estimated value of f1-f2

4102 CASE3 fi1-f2

CDF of f1-f2(CASE 4)

1 -

Probability

0 02 0.4 0.6 08
Estimated value of f1-f2

410.3CASE4 f1-f2

CASE



ETS p 525Euro DEA47/INF.3
20000DWT ETS (18,900 56,900 Euro)
CASE1 CASE?2 "f1-f2" 1.0
6165Euro 20000DWT ETS
18900Euro 300GT ETS
300GT
300GT ETS
41012 f1-f2
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Upper limit" - 0.0098 28
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Agenda item 14
MANDATORY EMERGENCY TOWING SYSTEMS IN SHIPS OTHER THAN
TANKERS GREATER THAN 20,000 DWT
Review of the FSA study on ETS by Germany

Submitted by Japan

SUMMARY
Executive summary: This document provides the review of the FSA study on ETS

Action to be taken: Paragraph 3
Related documents: ~ DE 47/INF.3, DE 47/24/1, DE 47/24/3, DE 47/25 paragraph 24.9

Background

1 At the 47th session, the Sub-Committee noted information provided by Germany
(DE 47/24/1 and DE 47/INF.3) and IMCA (DE 47/24/3). In document DE 47/24/1, Germany
proposed mandatory application of emergency towing arrangement to all ships not less than 300
tons of gross tonnage based on the results of FSA study presented in DE 47/INF.3.

Standpoint of Japan to ETS and amendment of SOLAS regulation 11-1/3-4

2 Japan recognizes the needs of actual data, e.g. casualty records, experts' opinion and
considers that uncertainty analysis, which is not used in the above FSA study, is essential in the
quantitative risk analysis. Japan carried out a FSA study including uncertainty analysis based on
casualty data. As a result of the study, as set out in the annex to this document, mandatory
application of the requirement for emergency towing arrangement to ship of all types not less
than 300 tons of gross tonnage has not been proven as necessary.

Action requested of the Sub-Committee

3 The Sub-Committee is invited to consider the above comment and information set out in
the annex and takes action as appropriate.

kg

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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ANNEX*
RISK ANALYSIS BY HOLISTIC EVENT TREE AND UNCERTAINTY ANALYSIS OF ETS
1 Holistic event tree from the occurrences of Loss of Command to towing

Fig.1 shows the holistic event tree from the occurrences of Loss of Command (LOC) to towing.
DE 47/INF.3 did not include the event tree for emergency towing. However, clear description of
whole process from LOC to towing by an event tree and quantification of branching probabilities of
the event tree were thought to be important for keeping transparency of risk analysis. In DE 47/INF.3
a proportion of available assistance ("a") was introduced. The value was determined judgmentally by
considering the possibility of occurrences of the situation that ships except professional salvage
vessels assist. Here the situations that professional salvage vessels assist and that the other kinds of
ships assist are considered differently. The fact that there exist the cases that ships in LOC condition
can return without assistance by other vessels is also considered. Furthermore possibility of loss of
electric power supply of a ship in LOC condition is considered. In case of not adverse or heavy
weather, branches after the heading is not considered in Fig.1 because in the considering period there
are no records that indicate the failure of towing in the Judgment Records of MAIA (Japan Marine
Accidents Inquiry Agency). However there thought to be the cases that emergency towing is needed
and the towing results in failure e.g., LOC in rapid tidal current. Therefore these cases should be
considered in the future for complete risk analysis of emergency towing.

In Fig.1, "CASE 1" means the case that professional salvage vessels assist and electric power supply
of assisted ship is available, "CASE 2" means the case that professional salvage vessels assist and
electric power supply of assisted ship is not available, "CASE 3" means the case that the ships other
than professional salvage vessels assist and electric power supply of assisted ship is available and
"CASE 4" means the case that the ships other than professional salvage vessels assist and electric
power supply of assisted ship is not available.

2 Estimation of branching probabilities of event tree and cost and benefit analysis
Notation of headings ("n "and "c" in Fig.1) and failure probability of towing ("f1" and "f2") are the

same as that in DE 47/INF.3. New branching probabilities defined below are introduced in the
assessment:

r: Probability for the ship in LOC condition to be towed,

k: The ratio that vessel of salvage company is used in heavy weather when an anchor
does not work; and

e: The probability that electric power from the generator of a ship in LOC condition can

be supplied.

The information in the Judgment Records of MAIA was used for estimation of the frequency that
LOC in tanker occur near coast and the tanker will be towed. Here 13 years records in Judgment
Records of MAIA from 1990 to 2002 were analyzed. Table 1 shows the number of accidents of the
tankers 300 GT and above. The table indicates that 64 tankers 300 GT and above were towed after
LOC. The corresponding population of tankers 300 GT and above is 15160. Then:

nxcXr = 64/15160 = 0.00422/Ship*Y ear.

*  The annex was developed by the National Maritime Research Institute (NMRI), based on the discussion of
Research panel SP8 of the Shipbuilding Research Association of Japan. For detailed information, please
contact to the following persons:

F. Kaneko: kaneko@nmri.go.jp, T. Matsuoka: mats@nmri.go.jp, H.Itoh: hiroko@nmri.go.jp
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"k" was determined from opinion by an Japanese salvage company. The company told that in heavy
weather condition professional salvage vessels are used in most cases. In this report as "k" 0.9 was

nn

used. "e" was determined also from the opinion by the salvage company. The company told that in

about half of the towed ships electric power supply thought to be available. Therefore "e" was
estimated at 0.5.

The salvage company told that even in heavy weather when an anchor cannot secure a ship, only one
failure occurred in past 10 years, and the rate of sending assisting ships is about one time per a
month. The company also suggested that, in case of loss of electric power supply, failure ratio ("fb")
in assisting operation was 25% higher than that ("fa") in case without loss of electric power supply.
Based on these comments by the experts, "e", "fa" and "tb" were estimated as 0.5, 0.00741 and
0.00926, respectively. However at about one to 10 cases of sending assisting ships those ships cannot
be sent to a ship in LOC condition due to heavy weather. Therefore "f1(CASE 1)" is estimated at
(0.00741 +0.1)/1.1 =0.0976 and "f1(CASE 2)" is estimated at (0.00926 + 0.1)/1.1 =0.0993. The
company also told that even if ETS is installed on the deck of the ship in LOC condition, the failure
ratio hardly changes in most cases. By this comment f2 is assumed to be the same as fl. Therefore,
"f1(CASE 3)", "f1(CASE 4)", "f2(CASE 3)" and "f2(CASE 4)" were estimated from the answers to
the questionnaires which were sent to several shipping companies. Several estimated values of "f1"
and "f2" at each case is shown in Table 2.

Table 3 shows estimated "p" that is the reduced risk by adoption of ETS. In the table fl and {2 in
every case are the corresponding average values in Table 2. In Table 3 "p" of the Japanese flag
tankers of 300GT and above is greatly smaller than that of tankers less than 20,000 tdw in

DE 47/INF.3.
3 Uncertainty analysis

There often exist wide ranges of variances in branching probabilities especially in case that there are
so few data that it cannot be inevitable to use only expert judgments for estimation of such
probabilities. Therefore to carry out uncertainty analysis is very important for avoiding arbitrary
conclusion. Japan carried out the uncertainty analysis by estimation of confidence interval
i.e. estimation of lower and upper limit of "p". The variances of only "fl1” and “f2" are considered in
this process. By the uncertainty analysis it became clear that mandatory installation of ETS to
tankers of 300GT and above cannot be justified. Detail description of the uncertainty analysis is as

follows.

The number of answers is so few that statistical distribution of those values cannot be determined.
Therefore to carry out the uncertainty analysis the DPD (Discrete Probability Distribution) was
derived by attaching the ratio of the answers to the corresponding values of estimated probabilities f1
and f2. The DPD of "f1-f2" is estimated using those of fl and f2. In the process of estimating DPD
of "f1-f2", f1 is assumed to be dependent to f2 by considering that f1 > f2 is quite obvious. After
that, estimated DPD of "f1-f2" the CDF (cumulative distribution functions) is derived from the DPD
as a step function. Finally for ease of uncertainty analysis the CDF was transformed into poly-line by
connecting jumping points of it. The CDF of "f1-f2" is constructed at CASE 3 and CASE 4. The
CDFs are shown in Fig.2. In CASE 1 and CASE 2 mean or upper limit of f1 is assumed to be 10% or
20% higher than f2 respectively because only one salvage company was inquired.

Table 4 shows that the upper limit of "p" by introducing ETS is 525 Euro and is greatly smaller than
the cost of ETS to the tankers less than 20,000 tdw in DE 47/INF.3 which varies from 18,900 to
56,900 Euro. In CASE 1 and CASE 2, even if "f1-f2" is assumed to be the maximum value 1.0,
upper limit of all cases becomes 6,165 Euro which is less than 18,900 Euro, the minimum cost of
ETS to the tankers less than 20,000 tdw. These results indicate that mandatory installation of ETS to
the tankers of 300 tons of gross tonnage and above is not cost effective especially in the sea area
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around Japan. The worldwide safety level of the tankers of 300 tons of gross tonnage and above is
thought to be not so different from that of Japanese flag tankers of same size. Therefore mandatory
installation of ETS to tankers of 300GT and above cannot be justified.

4 Comments by experts

There are several comments that indicate the impracticality of emergency towing in heavy weather
regardless whether ETS are used or not. These are listed in the following.

A The waves are so high in offing that tug boats cannot approach a ship in the situation of LOC.
Therefore ETS cannot be available in heavy weather. In heavy weather condition, ETS can be
applied only in harbour.

2 In heavy weather condition it is hard for towing vessels to approach a ship in the situation of

LOC due to high waves. ETS can be applied only in low waves. The possibility of applying
ETS for towing a ship in the situation of LOC is very low when the anchor cannot secure her
in heavy weather condition.

3 The anchor cannot secure a ship in case that her locates in lee shore, there are swells and
Beaufort Number is 10 and above. At that time towing boats cannot be controlled. Therefore
even if towing boats can approach a ship in the situation of LOC, the ships will remain being
drifting.

There were records of 2 cases that the ships did not apply the installed ETS in the situation of LOC in
the Judgment Record of MAIA. In the one case towing was successfully performed in heavy weather
condition, the Beaufort Number of which was 8.

5 Conclusion
From the above consideration, the following results can be derived:

A The estimated frequency that LOCs which happens to Japanese flag tankers of 300GT and
above at Japanese coastal area and consequently leads to emergency towing is
0.00422/Ship*Year. The result is derived from the records in Judgment Records of MAIA
(Japan Marine Accidents Inquiry Agency) from 1990 to 2002.

2 The maximum estimated risk reduction by introducing ETS to Japanese flag tankers of
300GT and over in cost is 525 Euro which is greatly smaller than the cost of ETS to the
tankers less than 20,000tdw shown in DE 47/INF.3.

3 Mandatory installation of ETS to tankers of 300GT and above cannot be justified by the

uncertainty analysis of the cost and benefit assessment in which experts’ opinions and data
are used.
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Table 1 The number of accidents of the tankers 300GT and above (1990-2002, MAIA)

Casualty Return by herself Towed Total
Explosion 0 1 1
Fire 1 4 5
Machinery damage 14 21 35
Grounding 41 26 67
Collision 413 5 418
Miscellaneous 13 7 20
Total 482 64 546
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Table 2 Estimation of "f1"," 2" from the experts’ opinions

fl 2 fl -2
CASE 1|CASE 2|(CASE 3|CASE 4|CASE 1|CASE 2|CASE 3|CASE 4|CASE 1|CASE 2|CASE 3|CASE 4
Answerer 1 - - - - - - - - - - - -
Answerer 2 - - - - - - - - - - - -
Answerer 3 - - 1 1 - - 1 1 - - 0 0
Answerer 4 - - 0.6 1 - - 0.6 1 - - 0 0
Answerer 5 - - - - - - - - - - - -
Answerer 6 - - 0.333 | 0.667 - - 0.333 | 0.667 - - 0 0
Answerer 7 - - 0.2 0.333 - - 0.2 0.2 0 0.1333
Salvage Co. | 0.0976 | 0.0993 - - 0.0976 | 0.0993 - - 0 0 - -
Average 0.0976 | 0.0993 | 0.5333 | 0.7500 | 0.0976 | 0.0993 | 0.5333 | 0.7167 0 0 0 0.0333

Table 3 Estimated "p'" from "n*c*r" which were obtained from Judgement Records by
MAIA 1990-2002 and estimated f1,f2 from experts opinion

Ship type n c r w a k/1-k | e/1-e | fl 2 y m p
Tankers less than 20,000
DWT in DE 47/INF 3 0.8 0.7 1 0.03 0.8 0.7 0.15 369,600
n-cr=0.00422 0.8 0.7 | 0.15 2,785
CASE 1 09 0.097610.0976| 25 2,000,000 0
CASE 2 0.00422 0.03 ) 0.5 0.0993{0.0993 0
CASE 3 01 ’ 0.533 | 0.533 0
CASE 4 ) 0.75 | 0.717 11
Total (CASE 1 to 4) 11

Table 4 Uncertainty analysis by considering confidence limits of f1-f2

CASES n-cr W k/1-k | e/l-e f1-12 y m p

Lower limit' 0 0

CASEl | Mean’ 0.0049 14
Upper 1imit"; 0.9 0.0098 28

Lower limit 0 0

CASE2 | Mean’ 0.0050 . 14
Upper limit 0.00422 | 0.03 0.5 00099 | o | ilion k28

Lower limit 0 EURO 0

CASE3 | Mean 0.1667 53
Upper limit 0.1 0.7467 236

Lower limit 0 0

CASE4 | Mean 0.1792 57
Upper limit 0.7333 232

Total (Lower limit) - 0
Total (Mean) - 138
Total (Upper limit) - 525

*Assumption: In CASEs 1 and 2 (mean) f2 is smaller than f1 by 5 % of fl1,
In CASEs 1 and 2 (upper) 2 is smaller than f1 by 10 % of {1
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Table 4 ETS p 525Euro
DE47/INF.3 20000DWT ETS (18,900 56,900 Euro)
CASE1 CASE?2 "f1-f2"
1.0 6165Euro
20000DWT ETS 18900Euro
300GT ETS
300GT
300GT ETS
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ETS 2
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2002 0.00422/Ship*Year
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