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TH OSBRSS & L THE% TRETHRMERE
# “C—EDEN mini” % $BSsHZIcEMT 5L & bIC
BIEEBRER Y~ FDE= 8§ — 3 VICDBHERTRET
S YRFLEFRA LI,

BEABETERBER

* B8 3 28
MWK ERI A 4 7T 4 — VB,

HiE“6 L2BHX"
HGEREH (&) 2,000 PS x 750 rpm

759 F 28
P TOfIEBRERMAERY 7 v F
B N—4“CL—-152AP”

AR 28
360 EHEEIK 2 v b s XL o R T EE
;B"ZP-31"

Fa~3y I 4AREFEE,F, RFa2—FHE,
ToORZFEE 2,200 um
F REHFE BB 28

B4 44 2 5 4 — VBRI,

¥v<v—“6HAL-N"

EHHA(EE) 160 PS x 1,800rpm

SEMS T AC 225V, 60Hz, 130kVA
FZOSFRES © 32.6 ¥/hx 30kef/cdx 1,800rpm 2 &

FmAESERR | T2 BRERZESN 18
FEZ2SHE ¢ 300 ¢ x 30 kef/cd 28
FEBNZE G ¢ 80 & x 30 kef/cif 14a

TSR A v 7 L ERERTEH 80 nf/hx 20 m 28
TS ENEKR v 7 L EHEEXE) 60 nf/h < 30 m 25
EH TSR AR 7 L B 60 /hx 25 m 15
EmamEmEmE 7 L EEREKTH 50 af/h x 8 kgf/cd 28

M7 o4 I v rR Y7 DHED 28
B#) 10 nf/h x 3 kef/cd

7 5 9 FFHEBEBHR 7 L EY 18
Bl 2 m/h x 3 kaf/c

v DEMERKE 7 L ER 14
BE21 /70 i/hx 90/15 m

e oKk E 7 L B9 i/hx 20 m 14

BRI A v 7 T B 5 mi/hx 2.5 kef/cd 2&

kR YT BEA—- LR 75 1m/hx 12 m 16

ZOHEISEIKE 7 L EBE 7 nf/hx 20 m 18

HARO S WA | BEhEhFT AT Ry 148
900 nf/min X 30 mmAq x 1,160rpm

w7k s ¢ 0.25 ii/h 18

wREhRes L 7 4 vy — K 28

EhiGEes . 7404 -3, 8002 /h 14

RS 2R 1R

5«4 BXH

BEEEE L LTT « —EVBBERTI SR F e B 2 %
Sl LEEMG TR 1| EOREHOMEZTZ DhoBES
21843280 HEETHNENEHY, SEindhoR
L EBRIC X 53THITH 5,

BRI B BRXBMITERDORMEBRT L L LD
ICIREBLRIERMIC DWW TIEGMD S SHSED A 2 /kiskic
I U fo 3R & i L TV B

BRI ERBEE
THRER 70 — VBRI IR 2&
AC225V, 3¢, 60Hz, 130kVA
Z I % 3Lk, 20kVA, AC225V/105V 1H

% @ ith: 943t DCI2V x 2 x 200 AH 24
g - ARSI
SRS 1=

— 38 —

L



EIF%V HF #EfR8E3E HEHFM—8500D S CAR, 130

RFEAH V H F e sE 15
JRC JHP-44P 01 T
UHF# Fili{Esk{ 7>V YSF40 PBT 158
YRV HFIREEERE s
JRC JHM-218 S10T
Lb—F -5 vAEYY HHTRE - 500 15
WRBRFEPIREB ROS KANNAD4BFHA 14
+ 7Ty s AREHEE HHFHNX - 600 15
A =4 HHF R 2110 &
T - THF R —1425 &
#1 7 —ihiRat =HEHCI —80 15
A EaEET HEHFW- 200 14
717 —GPSHiiEkE HHGP - 183 1&
A1 7 — HEINES THFCV-561MR2 15&
D = R= R PR PES L ZES— 110 15

TEAD - FEX (T )ILEEBE %63AH

#FTUDZFEA
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WS v KEFALEHR 150 16
AR AR R TOCA TU-3000W 1=
H—F 54+ 2kWHRMT, BEERERIER 2&
1 kWHZT, FIR{ER 1&

7. & U

Pt OIEEA BN L12d3, AR HEEIESS
Zo— FHOZEMB K & L TS0 EREEL-EE
SHEHEITEADOHBETE LS H 5 EMNTE,

WAE, MBHALTSHCRERS S OMOR2M
Toy#— s LTIERCESZHE L T 5,

FHOSERE ST DF, MEERSLFESAMRE, &
MEMOFEEE N EdBE E UDRREFDO A4
DR EMFEA — A - BHOIHAOE TS D EES
AT EET & & bCEROMBOES & FRET BT
DLTEUTELED,

+ S DB E,\ZU_I@%E

HEBHEE P T160 RRMFBEmTHEL-H BRILLEZEIL

Phone 03(335725861 - FAX 03(3357)5867

O/N—bk H. 757 &

EE = EREREORER
’7 =ZHAL K RBEMIERTE &R

T iE LR

7 I O5HETMARINE INSURANCE

UL 7z dililksly & & JEFART) - FISCHET LS.
TS ERER

S8 _LRR DR

A 5% 3241 3EfH4830M (T 390)
Vol.2 kD, MK #Ic L ERIH & Hk, #

ARRAIRER O L — L D3R5

A 53 2148 FE{Hi2940M (T 390)
LR7S rOf%E Vol 3E Y EBICLES
HHRBR 7 L — A 2B 2 B H 2ok, 8.
TSR - THERE, 7 L — 281303 b #H.

QLFET v 21 () E AR AhEESE
=== AR EANE B DB
S EERAR Sk Ay
REAEEOR [t e
H A T LT S o
o M) 2388 15297 (7 360)

: HOR((EEE) - BIIE—HRE
EREAOBHBM MR OA v AT
HVAREERLI LS. ok

2 i, LHPLSHOBLETE
[ | II\ 4 h TP DB ke IS = B L 7

o

A 5 ¥ 3248 FE{H4830F (T390)

—t 0 SEREERE
T‘f_t,baﬂ R T LS Sh

= BAA T, WAL U~ Kk
DiBlsEX 7 EDERE o L EPCR
g i

RafFtEISE (=

A ATPRE- A ¢ EHER #E
FHITEH B <7 7 & 2 9 — O
Y R AR w7 B R R AT 00 0 SEA A% 4,
SEIES. A 5% 2368 EfM3150F (F390)

A7 R By, AR,

O)Eﬁ 2SI I RIEE A LG
FHHu RO IR .

[ 58TER] A 5% 3708 F{M5250M (T390)
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W oo B o
@ KRt
Mt OERKTE S Y R -EROERE
— KDREMEBBHIC—
2
(29) w om e
8. FSMOBLH :
1. # =

EMFRII EREFOBEE L HiT1962FEL » BHAROD
BEBTOLNLLEDRIE 1035, FhE TEREHROBA
2Bz REMETH AP RSHEABEMILTER
BAFRBEIRICL D ITbA TV,

% LT Container MM 8& S g 5 L WRO &%
BRI bDERE, IREIT Container it #d » T
1T% Container #inEMi8 DA & i Container it~
DIRFFIIBIRL, SHOBRREREMR /-5, LTOEMD
Container{b X N7cARTE 18, HBRMHRT Tk
BIEAHD, TOXSITEBTORBRIERREM
IR E B E2EBRHROONBREIRTHEEBbN 5,

ERBEMETMRIE LEVEEORELELT DT
ERBMEREYRER S C & 3B LEEOMES T R
T BT LD, MERITEET 2 ETRANICS
BIIHENBONELDTHEEEX 5,

ZDEHWD S [HEMO BV DORIICIERBERR
B AL, AL 7 RETBERERSET 5 & Hic,
FEL - k- ST TORITE - THEME, TOHRT
# LEEOEARNEE L EMBEYROELELEZLSLC
EET B,

ERBERBYMUA DO SEHERD BOWHic oW T
3, HEMHRERLIIEHERTRR L/ L ORE
2E & LTHL M, BEARRTIONEEELEH/THE
EBOBOHAIRDE LHTIEET 2., LLTH B
D DREBICETTEENTH 5,

1. ERVEMARYMOEBE:

(1) EMRDMOKYDEEDERL ContainertiiX :

AT & B Etnéink o0 B (3 DRt - otk - BERY
ThHDHI L3 EMELBUCTHHH, AHEHEYM
D IS EIT I PP L% & BT 5 & EXERR S H B
ICEL BEbE»D, KIROEIICLIR/BEOLED

Tolae ¥ —

* BRRLt -
Pacific Marine Consultants f{Z& Uk

MBRITE D BROFTAPIHHESMHO T L W&HTT
%t AIBICHET A ENLIILEH D, ThHEER
RICEREEIT D LEHD B,

@ BINBRICH T DREME - T - FEEH

Aol Lxa, FAIE LTk~ R~
A TEZ Bh, Bt - etk - BEUEZTNZTHOE
HHiCBRT 2 EELIHE £ Titiciad 5,

A. B:#tE (Quick Delivery) :

Quick Delivery (3 B XD BEHEFDOPTHROEEL D
D—DT, HithES]EGEDBENBEML L ELET S L
BEAZTLEOL THRODOVTEFHIUEET 5,

(A) #ii#EES (Sea Speed) :

A ENDRC T LI BRHEUEOREL LT D TH S
MEEENDOEKITERIEDS o ERE O KE KT,

—IRENT BT E SN D 3 T 5D THMET L
BREVERDE D O i E T ISRELD 5,

HiApE N OEEIIBEET B ithit & DBAFRPE & 2T
Z5{td 555, Oil Shock T TIIR & i fidgi 71348
KL T »7, Oil Shock #%i3# Energy B RUIC A D,
HimE I OEAERNZIEA 1D, EREBDHREEIOH
BDE Energy (bLDEAITT by, AHMEEASHE
PUCEDIRIEIL & B 720D, il Bulk Carrier %
Tanker Of#EE /155 0.5 knot F2EE R L, 14.5 ~15.0
kniCii-» T3,

Hids# /112 Sea Margin 28 ATE D, MEOEM
DOBRKREMBL TRET Z2DOB8BHETH 3,

Bulk Carrier, Tanker 88 X U'% D fth— i ¥ T
1315%D Sea Margin 282 b DA% v Hs, KEHIC
WA % Container MTIIMAsE S 23.0 ~ 26.0 kn,
Sea Margin 30~40% D b DHFEEE N T B,

Sea MarginZf 2> L RFIDEKTHENB LUESN
CRIBHHBHEVD T ET, BT HHEAM Schedule H3
keep th A fth, ABEIREFZNCHICE S L D icED
Up %2152 & MallETH 505, RO KE L Sea



Margin 222 L3 EH I EDMEKTH 3, Ll
Sea Margin H3/D 7580 & E R &% B O RS
iCig, MEFR/S Speed Up (3 Main Enginefti Engine
BMICHEIEE % L, Engine B4£%® Maintenance 45 %
KOFNEVBELILBL EbHEHDT, FEMOIEZY
#IT Sea Margine 2B i T NIFE U HIRFT LS
FRUEE S0,

(B) #i#&shs= (Cargo Handling) :

iR DR AR REIAEL TH, FRENLIEL
TEBEEDSRDN S, EMEMROEES, BHLRD
PHROBRN K i Hold KMzl L THiteAs,
Bk &P H LS 03 5 & RREERIS EbS 2 & [ERHTHE
FHOLRCbHEET 2, LCRHEEDL I iChitmic
£ - THROFIRIZZE(LT 353, wficHREL FEH
32D Know How TRRBRIC LB EC A8
K THMBUCHIES T & TN,

FIEZDRIT & fo MR HERIC HBIFRT B,

ERBEMIEMIMOIES, FiRi3% < DHE Boom
Ik BEES X TIThN 55, 1ton YEDbDIZ
Cargo Winch4 &% LikE L#EARSITHON 5,

RIE L ARIHRHBSBH TEN/YH, Ston DE
HEA X HBAR S NATRPR bR EINIH, Eicllton
DWEEES X % Bi5 L CBARMED S50 7 ton F TR
SNIL I THEMENTIRE, TOBFRED Deck
Crane MBS & fhiz Tkicii b, BETIMELRE
WS LD%EKE, F4& Deck Crane il - THEDL S
Nt TRWEEDRS,

ZDERKOHMHIBFARDBORE bRETENUND,
Fificeh 3 ABHD < Boom WL VW ELMHE
W Merrit MBVHSTH B EEZ B,

(C) BEMICHEESIZIZOMOER:

ERBVEMISYMOES, FHEDREEGT HHAD
bOEIRBET, MEOERIC L 35, BERROEHE
P&tk S hpgsic & 3 Schedule DENASRET 2
2, Bi#HES D Up ©k# T Schedule ZHERT 2 LF
Wdh B,

T ORISR DERE % X 5 fo DT AHBRIC LB
B4 DFFix omdik, Stevedor DFE XD AR,
BARIRUAD SRS IAIC Pk > TRET 2 BRBEOLED
Bod b, e oxHELVESLIELEL > THEDT
BIRE S OEMETEEIC S 508, T hS R ERST P
1D RIBIEDEAPREEENITHE S & T AHHBU,

Z DftiEiachic B e, BIEEE, MARKORALE
ETABBHAEBHAKKE L2 OBRELRI SO LD
LT B2 ETHB,

Vol. 50 1997-9

CNFOBFHIIERML DR 3 EEOEERE
BRT Cover SN2 TH A 5 i, HIRITHES HESDR
FEEZEIRBRTHAZI NGV Case BB fidsH DK
& 7s o BWHERBEHSBILT 2,

ERYUEMEURDOHES, EHIENE,SEICIEicYT
5D Quick Dispatch EWH L ET, ThT ZFHE
MMOEFEWEL D,

Quick Dispatch Astnfalic A0 I3k F|% B 5 L BB
REEZ EBbh B,

LAfT (Vol. 48 1995—1 No3 P80) BHAM®D Quick
Dispatch i DWW TN Ehsdh 548, BEEMMD
BEDFEEL TR,

EI¥ft O E— Bl DR — % E T 3 EfK (Fd
H/716.0kn) A3[E) UL Eic @A 0 2.0 BRI < ik
L& LT, 20h% 16.5kn T:EVDIT 3158

BODL T TOER -

16.0 x 2 +(16.5 - 16.0)=160h

WBILES Up:(16.5/16)% = 1.1 (10 %Up)
L85,

4 16.0 kn DHLEEH 1% 7.000 BHP &4 3 & 700
BHP Up&7iby 135g/bhp/h, ¥ 20,000 /Tonkd 5 &

135 x 700 x 16 = 1,512,000 g ( 1.512 Ton) =
=¥ 30,240
&30, fEih 2.0 By DEWZE D K F- i 168
AR S 30,000 @b RETicHm» BT &icts B,

(D) Container it & BaEtE :

AL E T A ERBEFHEOMOMBIIBIERE
4 XT Container MOMEKITER L T 3,

fal# Container M D AAIRIC & - 7oDh>, T DFEK
2EITHEL D,

a. HiREEENE

AR @ D TERBE SR 3RS RDESTh
ng, EHEX X5 Boom M ET, 5~10Ton®d
g% X A% Deck Crane 2SHRE N A& RS+
#io7: &0 A Container (20°:30Ton, 40° :20Ton)
wERE Container Crane DR AREEZ 2L, &
B Base TI5~20{5D £ b5dh 5,

b. FPEEHETEE

ERBER DM ORI, MAREDERSH DG
DOOJREE bDLIA, FEEDBHERPRREITHE G,

Zhicxt U Container M id & & & 5 i B D5 & % R
EWHOMRDOBEEFMEET I

WoTRBEIC & » THBDBEESIN BT LRFBEEL,
D Schedule 38T Keep LB 18545, ThdstE
RUEHREUM L O EE0ICENIATH 3,



woo Mo

RITIL 555 Container AR ASMANICHIRBRL M
hEfR b alkETH > Th, BAREPOEIM -7, L
H A3k ¥ T3 Container #8® ScheduleZf{rZ & (3%
LK S0 FcBANE 850 SRT, BRDE
Container Yard OB}, 24B:RAKBE L D&
%94 2&F#E, 21l, SporelkEEDFLNEDIFILT%E
BN ETH D,

H#%5 Feeder Service T\ FE Containerfi§ic
#Hi L TV 3 Containerfic HiE##id 5 Container
DEEREZLAGCT 37 Hicid, 4BREKEE L oK
BESIZ B LENDH D,

Container 3O EFF i3 fhic & 2 H3%iRT 5,

B. &£t (Safety):

TERBEMEDRIC L BHEDBERD—DTHLEY
DREEME ZHEROANRE L UARMICEE,SEC F1
EHUERHBESHELSIET T ETH B,

FEff DR HICDW T LIET (Vol. 47 1994—12 No 2
P54) iR~7-hs, KBLDII Cargo Damage DB Ik
WETHBLEZLBDT, ThrhlicHBoLet%:
AT B,

(A) Cargo Damage DR &LEHA :

a. Damage O :

WtE - T - 5B - B - £ - 6 - HhUDORE -
RIADNEETH 5,

b. Damage ®EHA :

B e Rolling Pitching i€ & 5 Lashing,
Shoring DEAH» S RAET HHEN

FE B AR

7518 - #51---Hatch Cover & D D#7K, PipeliD R,
Tank A S DK - ih

A - E@--BEAR, REEEAR

HUDORE « BEOMNE - BRARR, WK, e

WEZON S,

(B) Cargo Damage MBHIEXTHE :

faffdL- e EE B L UHEL %MD Lashing,
Shoring, Netting DA s & UHIHE
DEHE

RifTARE - RUTEAORN B L U E

tR7k, HEE---ENERE O EH AKRE LU Hatch
Cover D+437% Maintenance

HAAE:---Cargo Caire DK

BREER - SEMTIREREE DRIE & 8K AR

ZDH>bWEDOHELE LV OIIHABRZOHETDH 5,
Mech. Vent D&#H% 0 Fan %513 T bHiHORE
D2 Ventilation & h T HHAOARBHBEA SN

B2 FET, D OHAL Test @I N TV BT L
F - R OEANSIEH L VWIRET, BERER I
sl AHEd 55, Cargo Caire & L +474
HIRTGAXDM, THEOSTROBFENSLTOLSIE
bhz,

»DT Cargo Caire % $&ifi U 7 7R ESEA DA DS
&» 755, 2nd Deck or 3rd Deck® Cargo Space
1 XERAE LA E I BERE KT, Belko
Cargo Space % Control 3" %731F @ Capacity {375 <
HOBEOEMOERIKFME N @bsdh 5,

D& IERMEMBEDMONFOLEELHRT
Bi-piciimeit oBFEOKRBICE D Know Howd
FEBDRALEFEHBMETH 7,

Containeri3 C OIEL RIICHRR LI M TH S &
EnBarLkHkBbh 5,

Container ft{Z Cargo 33X T Container T On
Deck ic§§A 72 Container @ Lashing @ R.[a1» & B4
DYEITH 25, MAD Container {2V T TEKRE
Ficxd 2 & 5 75 X HHIL L Cargo Attend O L E
375, FHTICBLTHKnow HowD LIS,

Z D & Container HiX I3 EEBRA L TH DD
-7 System & ZFNT, HETHHKZLEWHI T LERE
BLTWART, @0 bicEE - 47 - FEZD
fhooE % HEED Container A EE L, HE~OH
HABISOD Container #ii% 2TV FHBATH B EHE
Z 5o

C. £t (Reliability) :

B X 2 EMEEDOBHD | DTHIHERM LI,
B L URTEEHBL BV B IUMBELP
BOBELAEL, ERICERESIETIETH D,

EREMMDIES Tally Man A5UTHE Check % L
TW3h, HAZEDHDIEREIL GroupDHDTH - T
HEICEUCERiCHE NS EERST, oL THiEh
2z L34 H BT ET, Al Stowage Plan T
F DO KEDALF XD 555, IEEICT XTD Cargo
MECRFEN-PBATHOSRTERSL, BEH
Short #5423 Z3B LW ETRAEW,

Short DERRZMAILELORBLTWIIEES, &b
DETE->TEFONIIEE, thoFBcHN RS
Mot IBeEMNH 5, ThREFRESLOERICEIM
BTH BH, THEEH SCHRIIEMMBTEf T 5 AT
LS ICBbLN B,

Container #0134 Container DF{fIHIiE (X Com -
puter T5% 5h, #fis d Computer Control &
TV 3D T Computer #5 Down L7EWERY Program



bk B0 Short LIz BPTHIFONBT L3 E
Bbhz,

L7 L Computer 7 Down 35 &R LW
ETREL, FoBEMCHEETHDT, < Back
Up & HlMEN 5 & 5 FLO i+ 8 X TEHL LEHD
N

PAEfERBIER RO EHTh 5 Bitt, Tet,
BEFEMIC DT, TS IZER DML Con-
tainer TR - /o T & Tid/E <, foMmicttdd 34
EOREABET, Siciihs ALIKEBELTHRLNT
EEEZ DT, MATTOREEEIRY L,

(2) T

BERDEMFIIAEBRTH » THHRTELIRETT»
TWw3, BELRORYIE I HEMOEBS, WMEMITHE
PIROBMES A BEIMES K ULTHER, &Mz
MATc K D BEFTRI B4, KiKEMFER, LIENRE A

Vol. 50 1997—-9

$ME ARRENSTREHRLT 205, BCRTAOR
£ LCHBMESDREHSERELAT 5 50T bd 2.
¢ DHLERFFH RO BTRORE, WRHERBI LS
¥ 5,

I BT OISO 5K SN BIBEHE L &
5CH %o
—HOFEAED B & WEREL ERMFRE (WF
NHBERENTHORGIE) HTFHABS NI 2 KD
Keel 21 5 IHiEHICEEHT Switch 2 A9 10~ 20
BIREEEARL THEEL, RKTT 5,
FEIEELETRICHEL, Switch 2 ANERS
HBH, SNoNEODIF4A0FEREFI2A0BIBF|HLL
AHED OO BRI E TR 5 - 72 & D DM
CIBS WA RTIRET 728 & T bo

(m2K)

® FHTEMN

MEBENTE (Z5THR)
IhkEZ - KIFRE-BAF— -RTFERE X

AS5$)- 2368 - E{E3150 ABA) - T390 8
S5E, ARSI ERS ZHREL TS, —D
i3, 1D I+Fbh) BOBRT, BROBERO—->
& LTHED S20ELL R - 0 “BRER " OEEIcO
THi &tcant, —F, THiEEs/ 5147V
7 L—2R] BOERTE, HESEMEYED—DLL
TO“FTrvsg vh—"nmERINi,

MDA & ORI, HBOBKAD O LB
AhTwas, FEFE, TOROEICOVTHEMR
SN, BREBERDOMMEOET & ORIETIEL

CHRBLTV B,

ZEITRRTIR, AR Hiuc s 28R EmL Ty
%, “FREMOBEIEL T, SRAMOKIZICER
SNIMMTRET 2LV S, FILL S A TOWBEES
i« BITLTO B, “FTrng vh—"icL T,
AEEEREE L ROSICED S SISO & &S
WHOEZ HICHOVTRNTWL B,

FHERIGELD, EMFT - BUEEDOEREITE-T
bEEO—MTh %,

RS T 160 HEEEIBFHBXETH 4 — 51
(B) MILEEE

TEL.03—-3357—5861 Fax.03—3357—-5867




it o B %

@ B LFENEK

BRIEOKANDBREERICEETEZ =, ZORIEICDT

I#HE X & B} O&£*

EXIROZE» oEREND, 13iIEELBick
F LMTEfsh, »DHE L7/ 1997 International
Oil Spill Conference (EIEihEaH) Kdd s b0
T, 6 BB ohicHraenRiciTbhi-v s F 2
TOFHRMEMELIC DD TH 3, IEHIHHBETH
£ L RO BE O MFHFRHGIBE L TZ ORI
ARG E L - - BHIG < = 2 TAMIROWTOEETH
%6

HELEHYS, DPEREZL OBTREMSRT21S
&, HERBEHAKET OB & » & LAfTbATHRL
CEASHEDOISICEERLE LI, tE0HERE KT
hiFEnTd,

I 1997 Oil Spill Conference (CB8:&EL T

7. 1997 Conference 1E&
BAHEIGP :
*#EF LM Fort Lauderdale, Broward County,
Convention Center
BRIEHAR :
1997 April 7 (Monday)~ 10 (Thursday)
*F5F—=:
Improving Environmental Protection—Progress,
Challenges and Responsibilities
K& icEilElE, Achieving and Maintaining
Preparedness
HETN—T
USCG, USEPA, API, IPIECA and IMO
Ex/ept
A. 4551178
¥ & Conference DSERX = B L7k 3B ILDWVT
DOHEBDOREEFiR
(1) Differences in Risk Perception : How Clean
is Clean ?
(2) International Responsibilities : Are We Our
Brother’s Keeper ?

* JL HEFERBERRAR &

(3) Putting Dispersants to Work : Overcoming
Obstacles
*SEA EMPRESS St Hi & T ORE& xRS
*National Response Team i &k 5 =5 — <iC D
TONEES
B. W7oy A
KB - R0 - EBEDKRETEVY R bL—Ya Y
KETER X R
ROIFEBIC>VW T U2 MOBX RS N, iR
WBiTbhic, T 513 Proceedings IS N,

1. Training and Exercises 1157
2. Case Studies 16
3. Response 16
4. Planning 18
5. Technology, Research and Development 22
6. Spill Management 15
7. Prevention 14
8. Sea Empress SHi 8
9. Perceptions 7
10. Environmental Effects 15

¥Poster Presentations

BEBHED T — ROV TRRELED—MET, 1#
Wi 5 ~10BIDFHEMTE S IC L 250045 2 BRI
iIthicpftThhic,

*Film Festival

208D~ FB LU Y 7 bicBdd % Film OMEHTT
b,

C. Br&

250 #LA ok (BATEBA S2r) OBMEH»H »
fo BEDLSOBIMIIEN,

HEE, mnE :

S HEERORTETH 1, 500 ADHEMNHD, £DD
LHBHBIIKELA DL SOBNMETH %, 72, 2BHNE
13500 ETRIE M35 A EHic <3 & Kigic il 7o

X @
1999E 3 A8 B~11H,

1 : Seattle, Washington 4, USA



RS .
(1) 45 [Eld Conference BMTEBDOHFL LD, XK
T OBACEMmL T KEORIGREM (EPA, US
CG, MSRC#&E) oIzt nik, L1 L,
HECHEIDTREE TV - L iEEMo GRS &t
CHEBNERRERID I — 57 4 v r2BF TNl
MS R CoO#fE#HIE [FLORIDA RESPONDERJ &
DRZEZ2BMKRVIEbI-DEOHELZ LT Wi, B
I, AiiED I —F 4 v itk > TIREP ADESK - &
o> AEIEMITTE, FRNmBRBEEEEE, $LUU
SCGoficil « BIEHAENHEEN, 2KEHRVICD
o> TH@s ke, BEOHEBLBICIIEOMBITHS
LEBPEBELHBOHEDLNES KU, 5B, HEHHRA
L7cZ &R RPTOARFHIC 272 » TR0FEKE BF
By (MALFERISAE, 7 — &R, mENSEFEALTS
R\ SO L, ZOEREARSERI T L5,
REVRIA D TR, HK#KB51E (preparedness) il 4
ETLULREL OBARERANSIbRRIEL SN ED
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(3) Conference DT H X BV IRINT—ATHN—F 3
CLREETH 2, SEEHTLORBLEZNT, &
BB Svicz 7o vk s+ T, LELEES
CHTBIC Y7 SR SN TH -1, BT FVFN
EETHCAMEVSELETH B,
(4) BADSosINE b2 TRLOBEREFICVI,
TNSDHDAHHED 01l Spill MFED - FE LT
Y7 b DAL, EERME, B bic®iarb, KBRS
ILCEBRLIBAC & 426 ->TWV 3,

1. Oil Pollution Act of 1990
(OPAQ) HIcDOT
SEERICKELLcF - A EmmEEBHCEL,
FOP A9 K>\ TORISHEEMZT 1, BHE
DREEXBNTAHLE, TOERNHEDL D ICHES
NTVEEEOHBLITH -1, EHIERKSES A
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Hah, WEFABELTHEE, DI VETHD
$2, £ T, 5E®D Conference BFiICEP ADRKRE S
LDI—F4 Y I/DELRAERI LT HEBREICL
T, bI—EBEHLTAI,

A. ZODERIZI1089F 3 BicFd: Lic Exxon Valdez
SpARMFEHERBICRIL, KEOMFHEHAE
Heh AT 2 LA BNE LTV, EOERIBRD
6 MTH 5,

(1) Emergency Response Plans

s L ORRoFTEEIC L, HHFSCHET 5
FRAESMICBNHEERERT NI LEZERLT
VW3, ZHSOHEEICIZEMOILA{b(cleanup)
1 - OBWBEE ANRE L SV, ABREDEGS
cid, FHERECESICRD - TIERZITS BHEBE
ZALHIC LTBIPRITT ST,

(2) Double Hulls

KEARE BT 22 TOMAIZ20155F TiZ double
hulls & LT HIEE 6780,

(3) Liability

O P AR lIFRHIC T AENBEELHECIRLT
WISV, MO gross ton 2720 1,200 § DHIFRA
T, F1oHERER P Z K (deepwater port) DETHE
12 350 million$ & TO, HWHFMHERFEER 75 million
$ = TOBREHIRAD 5o OP A IIHEIEMDED I
BEE - R R BRI L RS TLRRCREDRBIEL
BRLBH 120, RHOMELHLEE~DBMICEILE
kb - 1-Bekid, FEiew L TREFROHEEHT,

(4) Spill Fund

OP A90(2 1 billion$® Oil Spill Liability Trust
AR LT, MBI/ - LMD Sy rOEE
GHICETC LIV BEEEED 5, MO/ 0
TS FLEZER O fund iTh 0 LTHREFUT
2 E0TESD, USCGRFHIHLEZDL 5ED
FEAREIED BT LB TERVIHEIIE, 0D fund %
FIFT AT EDTE 5,

{5) Navigation
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(6) State Preemption

EH&id, dEfis LU OMBIEITPD bD LY
bbo M LWERLTEAIE LI ENTER LI,



M o B %
OPAWDHIc—oDE|AHA LTS,
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KED oil spill B EHIAERILLIL FT, Zh
5 DEBDOHIEIC LY OPA G ZDHNEREL tad
1=DTH 5,

(1) Federal Water Poliution Control Act

(FWPCA)

FWPCAIZOPAQICKHMIEhDEEERT T,
iBFR, Clean Water Act & dFFEN, B L UEEM
‘iz Xk 5@%&CE§§?6%&%%$;U%®§#FS§T@
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1213 - dEmEaiT LEFEE2ETHER, ho
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7, co@EEB-mBRAERLEN, feF o RR
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(2) Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
(CERCLA)

COD%@KJ:Dﬁﬂjlcﬂﬁ'ﬁ‘éﬁ%b‘i(ﬁﬁ[ﬁ@ﬁ%ﬁ
KBGICHEA Ut T DEERIGSHMAE 7 3 HE - AR
ﬂcﬁﬁ’&ﬁﬂ'5%(15%#%#12%%@%@@%%%%3 1oid
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Response Center iK% g &L EERDTVD, B
EMEOER ILASI NID, Zhic3AmPREmE L
Hazhiiv, 2COEENHOBHERAEP ALK
DR E N B, WEE R - LBICHT BHRANG Licd~
120D TH 5o

On Scene Coordinator (OS C) g 2HERF
WP CADHEELRKETH 5,

{3) Superfund Amendments and Reauthoriza-

tion Act 1986 (SARA)

C DERNIFHHOBE B L UIIGICHT 5 BiF DR
KT B5DT, CERCLA KL > THYShIBE

« BBEB LUBHNITAICE T 3E P ADHERAE LD
HHBIEHDTEL, MBEERBETOITAIIHLAR
DFEEEZ5bDTH3, SARAICL DTS
7T AMBD L D REFMOF L OB & T
Ihic, £, COERIIEP AL ZHIR—MEL
BEFOEROTR, 4, HRER, BIRE L UM
T5707 5 6%G 0T HEBEE5L TV 3,

(4) Resource Conservation and Recovery Act

1976 (RCRA)

COFERIERERNOERYORE, NHE KUER
I L ER > T 5, TSI 23:83E
PADHETH 5,

OP AT B&HEDIINICFHBMALIE= =7
OWTOHEM S 2, 3db-Tco iz BYPEEATD
LLTHHY, XREFETINPBLEL IO TEITIRD
-7z [Shoreline Oiling Assessment Field Book.l
TRIFLTH S ~7, 4fEl, 1997 ConferenceiC Hif L
o, KEEPABLUUS CGIED < =7 ¥
BEAFLK,

E1,2,31tiRd bDIBEPAERD~=T A 5D
W¥TH 5,

Bl ;@v=7/vOHRDO—ETH %,

B2 ; kep o KRR ETHIEFD cleanup 5k B
BHIREIRE TV 5,

B3 ; Qil Sheen ¥IERE &K}

B4idUSCGRUED = =T S DIkRT,
National Response SystemiZEBF50S C (On—
Scene Coordinator) /¥v 27 7 » 7 #H5I|F — £ DR
Th 5,

B 5 {3 HiRD Shoreline Field Book §1d 0il
Distribution %R 9 & Tdh 3,

V. BLOHo RIS

Z ®D Conference {C 3IRILIDIHX, Film, BHHEHME
BFRE - BRENI, BXDELH SHHMER -7
bD2,3O2VTEEEBAMN LI,

(1) Jenifer M. Baker & ;

“Differences In Risk Perception : How Clean
Is Clean ?”

T O Paper i3#R®D Paper & & biC, Bii7. A.
ANTHE L TOMEHEIBO—HKWTH 5,
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Standard Terms for High Viscosity Oil Films and Descriptive Appearance of High

Viscosity Oil on Water
Standard { Approx. Approximate Appearance
Term Film Quantity of Oil
Thickness in Film
10 inches | 10 meters | Gals. per square | Liters per
mile square km.
Barely 1.5 0.04 25 H Barely visible
Visible under most
favorable light
conditions
Silvery 3 0.08 30 88 Visible as a
silvery sheen on
water surface
Slightly 6 0.15 100 176 First trace of color
Colored may be visible
Brightly 12 03 200 351 Bright bands of
Colored color are visible
Dull 40 1 666 1,168 Colors begin to
turn dull brown
Dark 80 2 1.332 2,337 Colors are much
darker brown or
black

Note: Each one-inch thickness of oil euals 5.61 gallons per square yard or 17,378,909 U.S. gallons
per square mile.

osC

A X3 0il Sheen Reference

PIAT
. National
N;::(n:l Strike Force
Force Coordination
Center
Atlantic
o Gull Pactlic
District Strike Teams
Responss
Groups
District
Response
Advisory Team
National
Potiution
Funds Center
Scientific
Support
Coordinator
Environmental
Team
Radiological
Emergency
Response Team

A X4 National Response System Special Teams
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Width of Oiled A bl TL %0 fERRITIE, ARIODREE,
'dth of Ofled Areas RS, EREFORE, LEROEERD
Wide Medlum Narrow |Very Narrow HEMSIINT 5 ERisEpsEEn G, La
>om >em >05-3m <0-5m L, clean DEHRIIMROEHEMICKL >TE
Continuous i35 l/, ﬁ4t7}<i®lﬁ§¢)(ﬁ3®§§§’¢}§\{t
Heav Heav: Moderate Light P > N
91-100% y 4 g DEERL-TOELTZEVHIELEHH
> %o HBHBAICRPIAESCEVERETS -
| Broken <o, BPIC BRREOKEDELET 5
D 51-90% Heavy Heavy Moderate Light Bt A S hrER TR L S 154, BAfETS
! ERTRIHEOBLERE S IR
? Patch HOTH 55, BHEHIRICT T 5 EH IS
? 11 -50;0 Moderate | Moderate Light Very Light BEOBOBREICED PETH 5 L , E7EK
e HBIERTE b & F 1 5o
t : tid, B RESEOHERE, BN
h Sporadic . . ) . ’ ] ]
c|) 1-10% Light Light Very Light | Very Light FoBAbKED background BEMBEBELL
n TEREATVEY, TITRERT 3,
T('fie Very Light | Very Light | Very Light | Very Light () Processes an.d Timescales for
0 Natural Cleaning

A X5 Initial Surface Oil

’Hoh, F¥E KHE FREFIIoHmOHRN
I HFRN— b SEIEFNTWV B,

CDWMXIIRFENXE AL FIAT A LTk, W
WHIHEED &+ — 84 v bE2RZ - E D& E, Houid
BEEAW R AIEEDRE AT cleaning fEE% 1EH 20D
BEMATH 2MhEVSEMAEHOMIKTET L%H
& LT3,

CDORMEERT B0, ROLD HHABEREET

2 f:o

(I) Background Levels of Hydrocarbons
and the Dificulty of Defining Clean

RALKFERBKETIIEICH & W B IEFRICEET 320D
T, clean & BAMRRILKEZELL2LEFELIEVRET
HBLELTEHRT BT SR, TrRIEAEDS
RECHEET 2FERICIEHARRHEARLSH ZDT,
WA #&D clean DEHRE L THRILKESLSEELE
WZ ETHBETEDLFIRBOMIEIN, HE-T, SIEE
#, BT clean & 3AHBRRILKEOBED, H5%
EDFFTICKS L THED background level %A 15t
L&, BEEMRARZMZI ISV &, FEOEREIMLT
BOREREHBA KW E, 550 EBABOBIRRANNL
LETHELTEIELTEETHAD, ZDLIHIT
clean K DWTEL DERMAIETH D, BRICHET 3

CLEANicHd 2 EREZANEHE,E
EZ 218813, cleanup response plan
D—ERE L THKELICHT 5 ROBERIAICEZ QTS
575,
» FBEOHIA T cleaning 2 ## T 2 BRBRE L 375K

»?

- ST 23S AN GEEEREEA T DI

RIBFCHEL FRBHRERED S0 ?

s TSR G ZSANTEED, LT EL0N?

& BBFFD recovery iIC X9 5 FPHEKBIRENHE 0
ILHEVIESICDH cleanup responsell AIBSAHAT
&5,

YIFRI) 5385 biodegradationBFEHET 2 HEDER
BLOBII OV TR EEHRCHoN TN S, T
FATOZEYOROIT L > TEHRE LIS DO R
BT EBNM T B,

BERICBT 5 BRELEERIIHMOEL S 1 7D MR
WRER, 0L HESERADIANFILILENT
WHESIK b L B, B S20EELE & S B
RETHREE, SIBR»N TV S, Fillldh 3 BREL
BERENSSAN SN EH E I LOREFEROLEIC
LD iITbhhid sy, BROKBIRENZAN N
B sRVLBEITE, ABONMADIEHSLan 5,
BROBMREREH BERVRBFRLLEN D T L1
»ohihd, AMONMAREHRLSh S,

BEL LT, ALHIS cleanuphiThiiiid » 1o BE
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¥ %1 Information on Dispersant Effectiveness from Selected Accidental Spills

Betelgeuse, SW Ireland, 1979. it is estimated that about 1,000 tonnes of crude oil were treated successfully over 12 days. The oil was
leaking from the wreck near the shore, and aerial application of dispersant allowed efficient location and treatment of the most threatening
slicks.

Sivand, E England, 1983. Estimates of chemical dispersion range from one-sixth to one-third of the crude oil. Because the spill occurred
in an estuary, some of the oil stranded quickly, before it could be treated.

Phillips Oklahoma, E England, 1989. 800 tonnes of crude cil were spilled about seven nautical miles offshore. Aerial application of
dispersants started within 3.5 hours and continued over two days. No oil reached the shoreline. Chemical dispersion played an important
role but there was also some loss by burning, evaporation, and natural physical dispersion.

Rosebay, SW England, 1990. An estimated 75 percent of the 1,100 tonnes of crude oil spilled was removed from the sea surface by a
combination of evaporation, and chemical and natural dispersion — with chemical dispersion playing an important role. If this had not
happened much greater volumes of mousse would have formed and polluted the shore.

Sea Empress, SW Wales, 1996. 72,000 tonnes of Forties Blend crude oil were spilled, mainly over a four-day period. During this period

about 445 tonnes of dispersant were applied from aircratft. It is calculated that 47 percent of the oil was dispersed; an estimated 10
percent would have dispersed naturally if chemical dispersants had not been applied.

These estimates generally are based on visual observations, not on quantitative analyses. In the case of the Sea Empress, the estimates are based on monitoring oil
concentrations in the water column during the dispersant spraying operation and results from North Sea field experiments using Forties crude oil.

Sources: Lunel et al. (1996) for the Sea Empress and IPIECA (1993) for the other spills.

DOHBROBRIC & MORAFMOBELER (Friciek
KB 3) BEXPICEZ SH TS, HBYT 5,

() Human Intervention—Effective of
Common Cleanup Methods for Removing
Oil from the Environment

Salvage :

I S EMEFEEIIRBTICSH - 7D o, hosHE
BRESIC A » T BAlicEROHHT T & TH B, 1994F
I EOHiBAD B &0 D,

Booms and Skimmers;

WHOHMEL B Bah, Kot d s
DICEERDEE B8 L 1S O ATIC D B EEaPi UA s
HBE I BB, HMEHLEYTH %, Boom idF
BUBRTR Y 2 ERAT AL, FRETREICILILEY,
A 0.7~ 1.0 / » F%2#BZ 3 k) HBEICRME
boom @ Fizi#~» ThpicgiAth, LM~ T-TL
% 9, Boom 3R EET 50D BES T EDBT
& 2,

Skimmer D¥RITMDOE S, HE, HRARBLY
skimmer RNOFRERE/IC & » TR B, Skimmer (3
WE, WAECCEhTY 3K TRIFEDT %, H
AFDHDI open seas THHTE 545, HOH2Zm
EHT LD LYRBETT 5, FLWIATD
skimmer D XM ICIIFEREICH > THHT S 6005
BLOKEBFHETHHATE 5, skimmer DRIENHE
RIS Fohh o BEIRKDE S8 L, BEL, U975
EHOR v IPRCERENS,

VBN ATLEIIBO 72 %I open seasiTiliF B KtiH

DA, HHBOWBMBERTE 205D, 0
BOBHBOLO L LTERBRIFTHBEEL NS,

Dispersants ;

Z N3 surfactants—surface active agent— &%,
HWEKDOEORMBHERT 5bDTH b, TDIHIT
Rilo#yMimEsrED tHEh, BfEIsHUTESEHL Tl
DIRBEIC 1L 5D E YT B, T HIKEAD» SHER DT
1375 O R 299 &tk » Tbiodegrada-
tionZF{E#T 5 bDEEZ GNTWV B, TOFBIIER
HHCEL BHONTVEH, HEOWPICHE L TEWA
WARSTRHOD I I, ZOFEHMICBT 2 HIGREN
1L HDILIE TV B, F 113 dispersant NFITH 5
EEZONIHHTH 5, L3 & bHHITiddisper-
sant (IEEMBIE H BT & B X0 idkdid S KiDAE
WLt kdiCRA %, LHddispersant (I #HMIQ
ERDSARE L BRI T HEHATE 5,

LA L, dispersant (32 TDIRETH 2 EHT 3
HFTIEH T, heavy fuel oil DIEAIIIZHEHNTH
St D, FHBAERELM TS - THimAEE ALl
VEITHINENE SO EORED D B, X HICHD
YiEE, A, BUELDIEEE, dispersant D AK5T B
i, BE, LnOBELHEOY 1 XS5 68T 5,

In Situ Burning

BERLTHAD s D &, HICHEEL THRBEL S
BEE (AWERE2 ~3m) »Ho 2, MBI
BEET B, W5 b T L EOMBESHIUTHEKT S
EDTE, BBEC X DMDBBLL EERFET 5T EHT
&3, MEEDIE A MRS 52 & TERE, BEDR
1198B T, SAKBEIL DB, T HESD, Thid
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FAEFLEY T hand tool ® net FCTHEINTE 5, #AME FHic k2 HEELERDICT XS icEREIAbRIEES
{3 response technique & L CRETFDRAEF TV T, COFREICE D@ E,LSHICBA 2MEXK
3, B15, B containment boom %{EMT 5T &, HFHBLTHRL T EMBTEBEEV S FEFAMRILD 5,
20% LA T &V D water content Z D HLEIRIHT L Wik L L, non—aggressive methods (32 TDHEICD
DOFHEINT B, BEH 1 mBUT &V S5 FiBadE FLWK EBBOLEL, FlZE, BMELTEIR~IEFD D
LOBEDIE D BEHRNTH S, X OLKROEECRET WICHITIEESEV TR LIEHIZL, AR+ HRE
B, TLITHDHEL PN, in situ burning i$KE REED LD T ED T 12 bioremediation (3 FilH> 78

W SHERL DICHMEDOFG VO HETH 5, LA
Non—Aggressive Shore Cleaning; Aggressive Shore Cleaning;

AR {bicB9d % non—aggressive shore cleaning ZOHERBEOHELHREMICHEELS A % [

AR OHEPHREMICEBEE5Z 5 LPRODN MH 5,

WHET, ROXHIESDHEH B, 7. W, Ad50RBTENIEMO L S SHH A T

7. B - TR #5EE s S RO % YERHC R DIRPPR & —HITHER
34 1. &E (and/or HiR) OKTHNFHT

A, TERSTYDLIRHEEEM > TOHOBBEL I V. BERMT 3
feBicky, W, TRZ 70Ny F, F—FE— LOFERBEIL L > TRBEDP SWEBOHTODIT
wE AFTHERS EOThHhB, LirL, ERWE BOBLSEKTEE

™. sorbent materials i - Tih&EH 5 N ER O PICIHAALTL IV, HELX—FHEL

. AMEELE UCHKTERETRVET T5&EbdbB,

#. REOEAOTRIKELZRILIEZLHDNI T T TR~ E i EiN g 2 58, b dis-
) 7 & iEt{b X ¥ % bioremediation & persantfffh, in situ burning B XU boomEHEIT L
LROBHERIBLLREOTTREMTH S5, — iR, FhbBRlicERIN, HiICEADLE

FHLOHNELEET B DX, cleanuplFEERHE 2Z0PF0, (m2<4)

i B O S

HRRH BRSENE  RERE - TeEL
# E B F

B 5%/ A 341 H /M 13,250 M (%% 380 M)

FEHIFER R IEMrOBEARITDO~F 7 T, EERIINSOERMALLLZIIHLVEL, L
B3 B M i R THNREIR & LT, MY 5 DHOEBENUSHT 2380 5, ChEEEn
BEHHOT N4 F—2BHTE LN 5, L7EHs S &t OBBRIIREIE R L TV 5,

EEIMORAR Y -T, EBLEXRTH S HA R EBo D AGEic43Eich i » THEEkS 1
- BN - BEKREOBHAZRET 1odic i [ RIERET/ — P IEBITARE LTRIERD T L /2 b
BILABMAEMKBS S FRRBLTH B, DTH Y, MIERROZITED S & - EN5H Rk fE

HADEMBE R T HHFER S S5 R DFF v iab-9 - HIA2DLHOEZTHERE~,
s, DT HMMKIEG « i OV TIR, BUFRE B B EAMBIRID /o~ & IR TV B,
HEDW Db LT, FR - R iKbb SR EMEREE L TRLHEDOHELT, BT LIRE
RDEHEFET I, Th 3,

Bi7E: HRSHE MMEHiBE  Tel. Fax. (03) 35528798

T104 HEEMPREFII1-23-17 Y VENL &RE HEZE3I-T0438




®ENH=a—2=

Waiartsila NSD Corporation Mt &
Sulzer RTA 9 C> ) —XIZDWT

1. Wartsila NSD Corporation

1905485, 24 ADY 4 ¥ & — Y — AHICHEE D
New Sulzer Diesel Ltd ®50%HETH S FA VIR
DiEMEt s v—7, Bremer Vulkan®DEFEEGHEIE
mib L, 19965 2 A Bremen #E¥IFricE 7 /wv— 7O F0
#FEHGGELEh, HE FRELY,

FIFEQHICEDSOBEFRBELTWIZAZ)TO
Fincantieri &7 4 ¥ 7 » FOMM 7 v — 7 Metrak @
RIT Metra ©F&4 T& 5 Wartsila Diesel & New
Sulzer Diesel &4 5 & THREED R
i, FOBRAEDOFREEAET, SF4 ik
IEFH&0HZE Y Wartsila NSD Corpora-
tion EWSFEHETHRRE L,

Metra (3£t @ 87.8 % % Fincantieri
1312.2 oML EFET 5,

FI e F4—FEIWEITRTRAT 4 —OEIZTZFHNF NI
HAE LTHEST 3,

2. Sulzer RTA%C>U—X

Sulzer RTA ¥ ) — Xz v v DOHH - 2 £— Fiig
I RBERDEND TH S,

F4—€i2+ 45y F(DUYIE DU-Sulzer RTA
96 C UMM S A ST 3 BlIcEA L T BIBEEETL

WARTSILA NSD CORPORATION

Wartsila NSD (347 # Eic Bibik A%k

BT LEMPAPNTOF 4 —ENLT Y IUA
— #1—, Grandi Motori ®#= 40% %
T %o

¥ratho F — FidLEic Ehrnrooth
Metra #E O 3584 KIC Antonini K

(Fincantieri 2&), % LT Sulzer &
(NSD£&), Hintikka E(Wartsila
Diesel #1&) #554E, BE A v~ IHEHR
C E Oz Hintikka BRMELE L7z,

ANEF 7,600 &, 199755 L5 RAZA
2, 500 f&H (Grandi Motori &< )DEXR
TA—ENT IR == FAH—
SREAE L 12,

S0 E s LTEROARESRL, Y o—
AL E NS BET{LORTERD ) — 45—
& LTEEEALHOR S HiE - S - 7
4 —Enzy oy ERCELAELTERC L
BEF SN D,

ik, wAFEtconTE, RE0HH
THATO BBERGHANE LT, HE

A Wartsila NSD A0 —7 o

Metra Fincantieri
sv.s%ﬂ . r1 2.2% o
WARTSILA NSD CORPORATION - -
Wartsiléd Diesel Grandi Motori
New Sulzer Diesel 40% | Trieste
Diesel Ricerche
A FEHEEITT7 —
WARTSILA NSD CORPORATION
Group Engine Portfolio
Wiairtsila 170-200 ||
Wartsild 20 - 64 | -
Sulzer ZA series L | ‘
Sulzer RTA series L| . | Mo | 5 | 1 |
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il i LA 80 000 50000
| " 50 000
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=]l = 40 000 30000
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e LIk 10000 2000
.ff/ k! 8000 6000
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f
”(- T M I \ 4000
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I = i 2 000
wk};h‘j
=T 2000
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N ' Engine speed rev/min 50 60 70 80 90 100 120 140 160 180 200
N ARTA Series 7454
95NSJ1002

A RTA 96 CH#pIMIEE

# . BT cingdo BRI 5, 750 T E UK
Lo vFrmicERsnTs b, 5% Fhosx
MERICS|ESNETFETH b,

DU A2 HEE 7 ARFicTlkl, HE3 S8
ZHINTTHTH B,

e/ 2FBEIT11 Y vy T, BRI
82,170 B0 60,300 kW), 358 L 4 53120
v & — T A 713 89,640 BA1( 65,880 kW), IH
P&OT v 7+ — AR BEEELECREL
726,674 TEU®I 2 » 7+ o 4 Bz h 2,

Sulzer RTA96C v Y — ABBAR, A —sv—uv
Fv oy 7 ABOARa v EE LTEIERS
hiz, 790 3 Vo1 ) ¥ —Hfchnhii
7,465 B/ (5,490 kW) TH %o

RTAC ¥ —XFAB2 YT FHitHATHAE -
LTw=4y b ) — g2 M7 LTV ART
ABdy ) — XOMERHEERED OB S hic B
BERMEPZO AL EREAOFERUTH 2,

WO SR Ric v T, KEDO#ES = 2 —
AEBHEVET,

Engine type RTAS6C RTA84C
Bore, mm 960 840
Stroke, mm 2500 2400
Stroke/bore ratio 2.60 2.86
Power output:

kW/cyl 5480 4050

bhp/cyl 7470 5510
Speed, rev/min 100 102
BMEP, bar 18.2 17.9
Mean piston speed, m/s 83 8.2
Pmax, bar 142 140
Numbers of cylinders 6-12 4-12
BSFC, full load at nominal MCR:

g/kWh 171 171

g/bhph 126 126

ARTAWCLERTABMCHREETER

(BEWEbLEE)
IXIRAF 4+ —HBHEHKASH
T650 MEmhRXEsm2 THZ -3

H A EnI0F

Tel. 078—321—1502

Fax. 078—332—2723




fin o ®M F

®BH=a2—X

HARAKHDDOHERE,

AERET

—— Sulzer RTA 96 C# (82,170 &H) —

19975 5 A288, AROLIGEEMLHETITON,
MR IR IDRBICR T Lo T DF 4 — EvHEEIL Sulzer
D244 27/VRTABCDIIRTAIWCT, WFHHEAHE
=71 60,390 kW (82,170 bhp) 100 rpm T, 74 —
it 5y FEOBETHETI M 28EEh,
Fa4—FarF 4 Ty FEHBRETEIT- /- Wiartsila
NSD # & ofFETHEBBITTHhNII,

19974 3 A20R ic RERMFRAEE i, Eitho o4 &
vy —~DORIEEEESECT, B HINSREOL
Bl #EHohic,

PHATRR L BEbEiRD®, RITEEHERT D0
FHBHSHBR T o 75 L xEEL, Y vy I44, E
R brBRUVY VI Ny FROBET - BEETRI& EiT,
EifRE 2 7 aRDIEHDHEINERE NI, BERED
REBEHE LR R T ¥ o v vSEHHlE W, E
Z b VEBOERHE R b ray KoYy F vRADMREIC
DO THHCRE ASINA b,

HERIIETLRT 3o, RARALNI G THEL
R 3 EMA, ML ERES 18.2 - itli¥d 3
54,340 kW (73,920 bhp) 90 rpmic BT bRIEHNHERE
It Fh, BRAMSIHEL X URKEREETOE
FhEEZED -8, 54,340 kW (73,920 bhp) B W THEKE
FIREEORIELEME N, RI/MS, 25 50, 5%
DEIAEMICE VT HHEEHITHONT,

HE¥R 3 28T 200 Bfflic bt » TER I i, I
SRS LICT XTORRT v 75 64557 L, BR
EWRHEERCHIT D TH -7,

REBREROFTM

CDEXHiLKRERY) vIRET, BHAHEEBHEGD
T (ITIEAEL2.6) o#Blicy LT, BEkicH -
NRMEEBLUCR b v EBEERT 270, B

BRERRNITCEEARBLTTSY,

Wartsila NSD Switzerland Ltd.

BEOERIBHOREESLEL L, REEBIZIK, ©
AbVISOVAD, AVRFEE S 2y b2 — HDF
K, YVvF54FEV )~y FRDOFEFTZ — Y v
7, BLUBMNFENCEMNOTAEL &L TORE{LIH
BThHb, RTAWBCTIE, ZHODAIZRTABICT
DB L RMEFT - THEBiE M ETOFRCIIML
TW3,

MBEZ DS AELL I BRI +3ME - TV 3,
LHNORFERTEFELIRGELTED, ty bXBEy b
3754, FEECHBINELDTH B (HER), FlAIT
120HBELTEZR 2750 VyDRTMBEN, B
FIREBHO I DDOBHBFEE LTRTAS4C ERESHUT
THo1e, EBC 400 CUT &V I EMBEMIIRTA
96CHMEDER by 5 vy TERS N, BIL54F
BEmORERTEIEBRBEABELVT2R8BDD 55
THELEMH 1, S4FDEHER Y 7D LR
FAETORERIRR2EECR b yBEICE: > TERHTH

200.
% 0.

o L\

I TDC-

Top Ring

T
0 200 400°c

A BRERBEZEOSHHARE




FTHbd, 74 FEMEIEOERAICT LT HHESHE
5T LHFEEE v,

Z5LTRTABCHEED ER by 54 + 0l
B30t & HbRTABMCHO &M EFZICIS L&A
HIRF I B0

SHROBBRE

112 » SHEBICE =12 ) v S BN 9 BiCsERd
Bo T2 v FHEEMIZ THI & P&O Nedlloyd #
THENENI G TEUDT v 7 FHI2ZR T A%
CLEDIBBLELTF + — ¥t 45y FEETUE
S, HEEEAHF1H5 65,880 kW (89,640 bhp) 100 rpm
DEH L5,

BFEE 07T v a2 i3l LT, 8EDRTAWBC
DEXHH B, NYKEDTO2EDI1»Y) vy@e L3
DFP &0 Nedlloyditidd 4 BD12v ) v Blizinz
T, sHORKE LAcBEO Hanjin T Hanjin i
MEr» SRAESN/A 5300 TEUD 3 v 5 MEADI0
V& RTAICHED2 BEhid 5,

AMIROMERTA 96 CREM#A (D URLETHE)
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Sulzer RTA9Cd Wartsila NSD#HIT X - T,
FURDOLOAKBTEHHEDER bt =y 7 AT v 5
FHAOREEEE S L THRTEFEE NI, €D 960 mo v
) »&FEC LB 5,490 kW/ ¥ ) »4(7,470bhp/ ) v
&) oA, B E AR EEL T, Hov T
FIEEO T A X E L THRES 172,

RTASCHRKE 2 v+ MOHEMEEME LT, S
D) — 4 =D Sulzer RTAS4CHKER - i, 4 ¢h
CEEAFERRAMAATH D, B0mHWBEORTA
B4CHEBAIZI2Y ) v & & F /LT 48,660 kW (66,120 bhp)
DORANAMS 2, S8, 155HORT ABACHIALEN
Dl fo 35 LA T, SETHE 578 kW
(786 Abhplicii 3, T 6id23mEL /oo v 5+
METHEDL, £13lEshEI2ELTV S, BIIDOR
T AB4CHERYI3 BRIT 45,000 EFHID Mz A8 2 72,
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Kockums D&/ - £ERV 7 b

ERRERET ICHEF K &R <

Ty HLXIAVEL—FVRFLX (KCS) MEFR
LicH LT 74— TRIBONY 4 5 v DH
PRSI S W TEIN T B,

EmoFEt, £EMAY 7 b & LTHAMIICEFOH B
TRIBON A E SicsdEisfb T 5,

TRIBON ¥« 7o it kY, 2—¥—F, 7oy
b w7 4 A=Y aYEFINCEET /AT 42D
Toss sBlERT LA, FRICTRIBON 77
U —a DT NTORIEEGFHT 2T LBHES,

® Chantiers de Atlantique & DBRRIiTiRE

TRIBON U4 Fwtld, KCS&77/AD St,
Nazairell & HiE2#t Chantiers de L'Atlantique
FOFEFmARBC LRSI, Ta T ERT T
VABTAE - FEEKT 5,

® ERCETOEREEEIICED, EMERFTFD
HEENEEHNCES D EHAEE

TRIBON ¥ 4 7 v £t L T, WAWARIATD
R SRR R AL S E i B SV o BT BliLic
40, EMEETORELEHENCED R T LR LTS,

T7z, TRIBON 1 7 v & 388 TSR/ s 2R

'"TRIBON VITESSE

P oMOEETHAIORAFINCEL £ TLTITHEAT
&35,

Ha—F - SIE O - FEREESE L THED Y 4
Toe7 a5 LEDL BT LITh D RETRRE - BT
ArRErchlRsh s b0l ifsh, oL
REDfT B Lic & D B T D bic s 5,

@ ERICH 3SR OMFEL &L TERE

1960 FEALIFT (FEZF)
FHsHEmERRAN TR 7R

1970 £ (N CHL)

SHOBRCHE v 2 7 4413, 1960 hEEIC N C = &~
— VEE—AN—yDYTICBA SN L ST 5,

BEE—ZN—vD T4 A b —EEHT LD
7oss s vyhRKEES I DERINLSL, &t
A cHdEZREEFHE LT,

1980 (€ (2 Uit C A DESAL)
COEHITIE 2 LFEIZCAD YR F L2 H L TIER
xh, MMENCEREE - TWIED o7,

A

Effidency
(Design and Production Information)
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Siup Product

Iefornnaton
Aokl

A ELICR SiEmBET
Db & EERIE
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@ B ERBN

1980 &K (3 kT C A DB
NG — 1A F 4 v ISREBETFYL YOESRHEBRENL
e XMEERIIRITET Y VT
o —1EDH A KIT B70HICHEDC ADEFILHELE
« BCADEFNWEGITMABID 7 7 1 WHELE

FEl4 AicEHod shiTwi,

1990 (T 0o b v T A —2a vEFIER)
o ETDFIEHRICH L T—D2DF -5 X=X

o % s BEDOREIENBRF L F— ¥ N— A TIHITIEH
e VYT ML VT 3 — A —a YEFNDLDEEN
oo QTR

OLE3AIFHE ST oI5,

1097 FELIRE (IEHEIC & 2 B BHERETRSE)

ZDOH LOERIE TRIBON ¥ ¢ 7 » I E DD,
HETSHROMEAIE LA alfe & 120, ERFTBOBRKKRSE
THEEMR D alEMEDSB N B, RICZ OF|R% 5 AR~ 5,
o IEHETE BOERICE S W B AEMbic L A RTT

HOHIE
BT L BT 5 — DD
e JHED = - XCHET EAR =4 -V a v
o FHA4 L OFFA
o SETIRGM « SRR O REERIED

% i 1E

*s TRIBONfi#k e 7— 2 7 )L —Ya v« BIUH
BOERT T ) r—a i3, TRIBON 7o %7 +4
VI g — A=V a VETFTIICARBPEA VS —T 24
ZEBLTT /X% 5,

*« TRIBON Y« 7 v i3, TRIBON 7a %7 +4 ~
TAA—YaVEFNCTIEAL, EFNEHRS,
EFN)VITRIDDA—TIEA -T2 4R %E
DL B, TDAVE—7 4RI, N LXvDF
7Y MERIDA vy —F Y 5 —FEELBLTTY
2 RENS,

1996 £ 1 ALIEE TRIBON A L /c
Emat—%

— Cochin Shipyard, India

— Giurgiu Shipyard, Romania

— Malaysia Shipyard and Engineering,
Malaysia

— &R ERRET

— Tulcea Shipyard, Romania

— RETHHEMEMIBIY, South Korea

— Port Siad Shipyard, Egypt

— tEREm

— WS

— ZHEMEHFHER

— 61 Communard Shipyard, Ukraine

— Yao viEMEF, Singapore

— PT Dok Dan Perkapalan Surabaya,
Indonesia

— Varna Shipyard, Bulgaria

— Bh#gEM, China

— HARE#H v 2 ¥ —F, South Korea

— Aarhus Dockyard, Denmark

— Massachusetts Heavy Industries, USA

— HEEMTE, South Korea

— HIu &MY v AR -, Singapore

TRIBON 3 :&#¥ERT DR « 58 X7 4 ThD,
TRIBON O @EHIEARETH» SBRISHEHOERICE
BE2TONHEH = LTHY, ML TEHEOME/
WAFRIC ORI ERET 5,

AHRICE VT 260 LLEDEMP / Rtz vy v =7
v UBEHTRED TS 5,

Loa—¥-¥i3, 2tROBLIEORE (SRR
N=R)YEAN=L TR LR, TZOEREK2—F
—HKiHs, TRIBON OBELZREICEIT, FLV T
4 FT7RBABRTOHBEESHTHRENE L ->TV 5,

(BEVWEDEE)
DAyHLX AVE1—9 O RFAXIKRSH
T532 KEHENXZHR4THI H4S
(EREGHFARILENIIF)

Tel. 06—399—T7091

Fax. 06—399—7092
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My Conversion Problems
— OB ERIE —

Wt
X
B

1. RE&

FA/NEROE, O BALIC metric system #53
AZh, BRARIREEEMAEZHI o,

1928 FEIT A » 7o, B DRSS “ T DG D
IR AZRRICIR S > T VORETH 3D, /I
EROFEEDBARICHTEEE>TLB" EBL-TH
ShfzDxEBOHT,

1m=3R35, 15kg=48
EEA oI ERETHEITVS, HicT s,

1 R=0.30303 ------ m

1 H=3.75ke
EWNWS T ETHMETE I,

2. British System

e, BHEEROYHE 14 metric system TE» T,
1936FERATEERICA B &, EMD lecture d draw-
ing & British system 25E & T, FROEHER
metric system & DXtHic b BT Licidy, Fhdk
DFRBBEDOBENEERENLERICHEODEEE
%L1,

L LEdFERLEE3REHM] footT, REEDIR
EHF D BhBnRIEL, Hhaic->hTHLABDE,
MOKESOEEAELIOIRDEFLPSIED o1,
ICmetricDAME v E XL (> T &I, BFTH
< &, foot D feetdR, D 1/12 D inchid™ &
x REBIGENVESICI > T, lecture T 5%
HEHIAROMBE foot B DMOESIE2E->THELN
tcoZEBuotd,

193650 S BEEMFTOEBICITL LD -7, T
DOYESEMFFTIREEC metric P > T, WRTH
PEO RN > TH AL A metrici AN D LD
TH »1e BOPFTHEBEOSTE L IILE DT
Th 5o

3. BEDBAL

1 m = 3.28084 foot
1 foot = 0.3048 m

MOTHEX > LBREL THBERDL DI B,
£ X100 m® timber carrier (¥
L =100 m==328 ft
£ & 200 m® container carrier (3
L =200 m = 656 f{t
£X300mdDVLCCIiE
L=300 m = 984 ft
EWHT Lictis B,
lecture Tk TT & 72 400 RO EEAEH 160 (2
L=400ft= 122 m
EWVWSHT &L, 1936%FIC T 1-2KE#9 1,000 feet @
REM “QUEEN MARY” (2
Loa =1,019.5ft= 311 m
EWnH kit b,

BiICh b RS, Panama Canal ®
lock DIFIC X 3 BOFIRTDH %,
106 ft = 32.309 m
TH 50, MHEOARDIES 2K K2 x50= 100 oo & &
T,
Bmld = 32.20 m
KBERA BT EMBO,

—7, MEEEKT 5 steel plate DXL, inch B
fI T,
linch = 25.4 mn
THE X h, 1930FEEE TE,
0.02 inch = 0.508 mn
CEREWIRT 1 inch B E TE A>Tl i,
Z®5 b metric system QML TEH Y, steel
plate (0.5 mZ & ICELNB L DITIE T,
HkAHOEF TIE metric system THONTWBE
MICOWTHIS L - 3013 T BALIC s, FFERE
i metric system CTRIMZ MW Fo, HEFE»H LIFEE
FHittE DS metric system DR 5 HidB o ldh»
>1DT, POTVWAREEISWTXA)EZ VDN ET &




Hotsh e b Lish, L L lecture i3 Brit-
ish system MEAETH 7,5, 72X 9 conversion
DI FET BLEDD » 1,

4. BFHOBNAL

19454 2 nd World War 258 » TH 534 ~XT
metric system &75 - 7255, 1950 €EEED S Eitlat o
sz L E B &, FEKEFDFESTEIR British system T
F DB EEBERID, BELTHRESLESNE -1,

EXOHBAIIM D T, BRI, HEROBAICD
WTHEBETH -7

cargo space D volume, tank Dvolume%Fid
cubic foot =ft} THohHE i

1 od= (3.28084ft)% = 35.31467 ft3 THEL %,

#- & %3 cargo space I DWW Tid

G =grain = 1,620 of = 57,210 ft3
B = bale = 1,466 nf= 51,771 ft?
deep tank €2V TiZ
325 o= 11,477 ft?
LD T &iETE B,

5. EROBAL

FRLO BAIIT displacement % deadweight %7K
ton T, metric system Tidt THSHFH, British
system Tid long ton =L TTHobL, ZORAR

1 L T= 2,240 pound = 1,016.05 kg
= 1.01605 t
EnHT LT B,

1LTE1 tDEZOTHTH B, deadweight i
SWTIHRIEREbH O, HELRESIELL S,

FALH1950F T BRI U T - 72 Norway @
tanker(E, 18,000 LT @ deadweight % {RiL ¥ #d7s
515 h - 7o B8, metric system T3 18,300 t L E T
Wiz, L LEEITIE

18,000 LT = 18,000 x 1.01605
= 18,289 t
LD T EITTs B

6. tonnage

gross tonnage = G.T.
net tonnage =N.T.
i3, British system TIMORNMER %
100 cubic foot =1ton=1T
& LTHEEN TV /A5, metric system (78 » Th
5id
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100 / 35.31467 == 1,000 / 353
=28mrd=1ton=1T
L LTRHTVBDT tonnage iTidHhH 0 1275400,
19694E D Tonnage Measurement Convention
(TMC) @ Regulation €75 - TH 53 volume of
enclosed space in ol IKFREEH T T tonnage® Ko
5 & DILE 57 H S conversion DAKEEZTS L 75 - P2

1. turbine MOESEME

1930~ 18404 1T turbine i it &1 3 water tube
boiler 2K 3 steam MSEHEEEL D, fuel oil
consumption O ICIER ICERR L 72,
19305HH, KEAMBORMICHV ShSESED
steami3 700 °F, 375 1bs/in?i2EET, metric system
KRBT LROL S it 3,
700 °F=(700 — 32) x(5/9)=371.1°C
375 pounds per square inch
=(3751bs/2,240 1bs) x 1,016.05kg/(2.54 cm)?
= 26.365 kg /cd
2nd World War ®# metric system &7 0,
1950~ 19604FEH & T steam (3 400 °C, 30kg/cnfi AsiEis
TH~1, Tk British system iIKHBLTH 3 &k
DEHiCiE 3,
400°C=400 x (9/5) x 32 = 752 °F
30 kilogram per square cm
=1{ 30kg/cf x (2.54cm)2/1,016.05kg }
X 2,240 lbs/in?
= 426.7 1bs/in?

FLDTHBERD LS ITH B,

t°F—>1"°C (1—-32)x(5/9)
t°C—t'°F t x(9/5)x 32
lbs/in? —kg/cd x 0.070307
or ~ 14.2233
kg/cd->1bs/in? x 14.2233
or -+ 0.070307

EVSTETHRERITH T EMTEL,
8. stowage factor

1950~ 19704EDLH, cargo liner #i& 3T d 7 »Tid,
deadweight fil t Dt - V5> & D b, bale capacity fil
ft3 D% EDFBITHT knot CEOEZMEND T EHS
BEBARITK > T,

7o A 1961 EEREIC#E - 72 “FLORIDA-MARU " #S
¥, bale= 600,000 ft3, worldwide service T sea



w o 8B %

speed = 17 k @ liner & L T E% T LT,
bale = 600,000 ft3
= 600,000 ft3/35.31467 ft®
= 16,990 of == 17,000 of
iext L, d =8.70 m T deadweight (3£9 12,000 t &
HSRYBTH-T,
trim % stability #8513, _EFED bale capacity
% %D cargo space IC stowage factor
110 ft3/LT
=(110/35.31467 ) nf/ 1.01605 t
= 3.06565 o/t
DHEERAIRE, T4bb
cargo weight
= 17,000 mf/ 3.06565 o/t
= 5,545t
@ general cargo =AM IC BIiFStEREE DT &
EHEICEL f, LichS-> T OBD deadweightid ¥y
7,300 t (60%358) BELITH B,
HANDHEM base cargo & L Tstowage factor
45 ft3/LT
=(45/35.31467 ) of/1.01605 t
=1.254 i/t
Dcoal xEBT ELEL,
grain = 17,000 nf/0.917 = 18,539 of
D60% D space iILFEAITET B &,
coal weight
= 18,539 nf x 0.6/1.254
=8,870t
&7 %, coal DA 1,300 t FREED MR % tween
deck iT& 3 &,
cargo weight
=8,8701t+ 1,300t
= 10,170 t
& 730, deadweight (3 12,000 t T 725,

stowage factor (¥ liner {29 T3, ore
carrier® & 5 L HHAMDFEICHRO LAV oNE,
7o & Zd India fiBED ore carrier T3,
stowage factor
= 22 ft3/LT
=(22/35.31467 ) i/ 1.01605 t
=0.613 o/t
L1383, Thispecitic gravity iKiiBT &,
1/0.613 = 1.631
THEHIE iron ore TH b, LIcds->Tore hold

D space [FHEHIKRE < & 508D 5,
—75 South America fi8D ore carrier Tl
stowage factor
=14 ft3/LT
=(14/35.31467 ) nf/1.01605 t
= 0.390 i/t
&1 5, L% specific gravity IZ71EBF &,
1/0.390 = 2.564
&y, MHISYEY iron ore TH B, L7chHi->Tore
hold @ space EZ AT AKE & ZLEIZ/S0,

9. speed—length ratio

WD speed DEWVEVDBEERE LTlibN s,
speed—length ratio = V' /L
where V' =sea speed in knot
{ L = length between perpendiculars
& L 2 metric system @ m %, British system Dft
MPILE>TRELE-TK %
F9 - 1idspeed—BHP curve® 1 #ITH 3, TD
HIC speed length ratio % metric system & Brit-
ish system OFAFTRLTH 5,

speed DEVMD basic designitH/c->T, LEE

SPEED - BHP CURVE

% (L=14s4m 472 Ft) hollow
o
1
hallow
1
I
I
1 1 i 1 1 ; 1
i
v & r9 20 2/ 22 2z 24 25
1
) l 1 | i !
VAT inm #e .7 8 ’.? 20 2.1
| 1 [
VAT infe 0.88 2.99 7.00
A F-+9-1



»H 2 E#EE 94 % speed length ratio @ hollow I3 &8
TR LUK DI, metric system Tid 1.6 & 2.0,
British system Ti30.88 & 1.10 &3 Z &icii 3,

5D UEHEEET 1.3 & 0.72 D hollow MH 3 H, T
NIFEPLLIBHSDLNBODTENRRESICHT B
WEBIIM A5,

54T bulbous bow % 9 F < {ifi - THKIEIT:
minimum iL§ 52 ¢ TEZ0DT, SEHER Rw D
hump ® hollow 2% F 0 EE LU T E b bh
555, original form%T& 57 00 hollow* 86 ->T
ERIER A/ NSV b DT L, bulbous bow 2 T& 375
FINEL LT EDLREDLIESTETLERILETSH
5EB5,

10. allowable bending stress

longitudinal strength @3t#EicH 7 - T, metric
system Tid bending stress (3 15 kg/mf LA FiT/h& <
& D7, ThE British system BT ERDLD
IT78 B,
1long ton/square inch
= 1,016.05 kg/( 25.4 mm)?
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=(15+ 1.575) LT /in?

=9.524 LT /in?
TRHHMOSLT/in2 L p/h& EpcnEindc
iCis B,

11. conversion to translation

MOBREHCHBESREOMELE &0 LI THI,

BEEFIEXIcThid conversion T, Z DIBEITIT/D
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