CHAPTER 2

LITERATURE REVIEW

L1 INTRODUCTIONN

“Whipping i perhaps, he st imermibional of the world sgrem indwetricssnd oo of
e vt abegrroas™ (Jintyrmmthornal Muiznie Orgasiintion/IMO. 20023, Globully. aatistics
refleut the same fiscul emportance of thes mudustry for iscance there s around 50,000
mrchiand ahipe teading imematonally. tanapocting » tange of Capres. The woeld sdipping
fleet by regitered in over B0 nalisie, ind nhivined by ever one midllion seslaress (HIMCO,
et al, 1004 The shipping indpery hat & fairly gooad ssfery rooond, bepesver, manmme
incifenis hove s high podential for catmtnipbien . Meschani idpping & knowsi i he
ocoupe Lot with m high muie of fetal inpunies eased by nnpenteatiens) accidents and masiiime
disns g (Hansen, et oL, 2002) Common jfckdents such s colision, shsboss sl
grourdings ipecificall y hrvo docrensod andiimt is srriuindio aituscod sechaology inaids
s avigatan. The LK Murine A cét im Investigation Branch() £A11) sistes don “ono facior
atill dominaten Ibe myc ity oF manitime sedidens ix et cmor™ (MATR. J000). The moxt
cumnon human fcory couses wire ormor of Jalpneny ssl unproper kol of waih
keepiig, fillmaed by ellure b cosply with regalmti g, The “Inomin element™ as B 14 often
Iﬂ'nl:d i 1he shipping lmmntﬂ’ﬂﬁill. 2003 )haa Fregrastoily boen ciln s a cawse of those
coaty Incidarts A United Suses Cast (uard (1iSOG) repor stakes that berwocn 75-94% of
marine curunlbes are caused et beost i part by some form of humian crvoe (Rolh|yem, 20




Thw rusritions crmsspotatam affecrs most of giods s isenger moseessl sy
balunds in sy stvhipelego country, ladosesia As the resalt, the nifiubility of owritioe
traraporiion 1o Ltk st xlecs will mpact the developmiont of the eouitry eapecially
in the frame of sconomic sector The maritinie tisportation coukd be divided inta e
cauzgarien winch we sen pesporsion and cromiog  theopoitation.  The - ossdng
tramportatbon bridpes between plives @ the contimssmon of rosd or rlway by cosing ke
stmis. The ship operation sysiem <uniaine complex. imterreluton. senong wechmes] factor,
emvirvruson fctor as well i human Bctor that comtend the ship hasling process, One
ymipeciunt e Tor eprsial considention s ahip hasdling

Ship tarslling fs defined as e prsxtice of paiding » ship which conimip wip
abervemient thaongh ship contrillability mesis, vinssl monitoring meats sad mstrussenal
monkoring, Thewfore, ship navigation operition end whiip mewreuviing e 1he nicgrased
part of the hip handling Succcss sl shi handlpg wil reduce secidenl Fom heppesing In
other ward, [ therr i a problem wdth ship bandling gwocew (wch ex the diffeully of
contoling ship behadaur, it might lead 10 seddent [t could be pemcrsiiesd it ship
handing difculty % pooentiaky directed vownrd ship sccidemt fooue, W93,
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lidenneris |3 the marnitisg srea thet bas o ysdgoeletutes o e of b tampon
symem, cipes il 1he e hndal wid econoeic spocts, S shoukl be exmmined mewe doeply
hecurse fio age of the coznent fleet 2 mostly ol This cun cacee dantige (St is ot etirels
unexpesicdmnd {imay alsosfToct mafey of other ships.

From the repart of Trend Analsis of Sea Actident byPT | Trams Asia Kowssdian i
year 2009 | it ke (hal the vemsel must ooet the paguinomiesiin of the mserials the
eonstrughon  of buildingn, machinery, snd the electrificstion, povermence, sishiliny ued
strasture of falio egiapnieal/ship's electrudes, merndivd by 2 contiflesse. (hat fs phvioualy
requinad atcr impection ondicowting. Yessels whosecondition s excelivnt. and iscondsmoc
wilh the legel provisions, aoil decl wod R o il woukl be @i 1o e people sad poocds,
wihervise the ship which & quevionsbie in the condition b lkely 1o fimd msismce (i
mtarifime mubsjent muboriry. 1 the ship is domages during ile tip, it will roquire sddimonal
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costk, such 8z the conx due tadelay. This is certf aly 00l o eacything meinisio Fheswe
ol the voszel which complica with the roquiraments andas 1y , the prevention of polhision,
comiod of canm, ihe hoalth end welibeing of ihe crow.ad]l of these require sdditions] capisal
I ik, cotmpanbes b Duatineu ol cruise slips abs revuite Sull coopetation amd sesiaree
of the shipyends, while the cuvent conditions of tar shpymds = mired with Jot heyy.
Thwrelire. the Government hus o rule to play 1o devising desirable policy, particotsrly o the
aapesoy of capial pnd the creapon of @ fvegmible busieess climsie, wo (bt tremporn s
shipbullding tongsrny inglemers rohabi imion, replacement and cxpassdon of the curtom
Neer

Accidenis poctirring In bed, rivers, lakis, id crossing (he reached Marine Court b
2003-2010 way mozlly due ko himan error which isas 65%.and  ondy a few 1ecidents n the
weicrs aro cutsxd by paturel [nctors {Donoy and Shariman, XL Given ihe prasom
med ooyl mbove, ab sccidents can be mindmilsed T prevention elforts sre semispaly
peformed by all partics 30 13 0% to stieubic om the s stasr, Wbty tnsspon sccidenm
e Hatlily hae o reererewdiivg sad navigation eywiem, which [t charaeserioed by o lasge
inmber ol pamtngen divl goods contparad 10 the drafl Chtminsdoe. For pessongon who da
ol hewe Hie expertine wind shills in emengency sitssmome 11 iy importamt 1o Dot tha meers af
ihe witleramy belong v i ostegpory of vuliwmble pepabation goup. FTerms o onu the
wufcly of passengenand crew must bezansidered ma a verious imuc, inclading trwial secaminy
equiperientruch ks kuoyw, Ctrretd « wlitions , many shipelbet danol baveslery eguiprms
whera they should be able to buoy passcopers and crew when the vewse having sccident,
Mo of 1he sccidents oocur due 12 the low ssaroness on the spects of secarity md sty of
the erew. Figares differ from the mardfest of passingers and namber of peecsjiees on the
ground beconie cmtmon paee Trampoctation i the Hishiood of sociery mnd e ecomesy
iz Indonesin Trarsponstion dovelopmonl acthities i bkdieesis we oot of vaGee
dimemplon (marine tranapors and atbers) mnd beep o incressing. Thin & the btgaet of
ecoonumi and socho-cultiral activities s commuumity. Inadditlon. the proces of g itssery
reform is the felil of natiinal timmpottdtion deregulo m ke pdastr.ggrered = acresese o
tepmeprmt sctivity, To undemband fully thee humsen conacrommes fowands the prescrsation ol
the envirooment b incoessingly igh the ses tesnspodetion sodibonts which o cmoc
dumige 1o the erviromment (pollution) shosid be » ugnilicat comudernd. In onder ko further




lepegraae: tramnpont infrvoctore sl Gacilimes thil moct the mguinesests of ooty and
sufiny of teisport, it iy ooccsery © make 2 sandadization of mgulstive sy =
procodurce, s well s human rescince professionals % seefiee ihe sornvics ongsssraticn of the
wenspon end warks in order to beld everything drtect. Then i is also socmsars i bive &
sydem of good gavernancs, where Gavenmettizhave function in the ommportation services
whtich incbde conching in the sspeets of wcting up, mualioreg wd controlling he waicm
(PT_ Trany Asia Konwulan, 2009

3 CHARACTERISTIC OF A THRANSPORTATION ACCTORIT

The whip in cujor micwss of sen imeipott, whay mmy people rely on it for (hcir
s iance. Eadh time the wafety of boman lifatses  in theeutened, both the saikors snd the
paaple on board aro sffeced. Fom the facts wd the dista obigised, thesen had swall swiod
mpny wider victims und propeny which wese ot wesll i nre Ship secidonts o
happen enproat  enytime ko sywhere. Forthel masnn, b coew s prsssngers neod
K1 v eout wiky by dpsespe 17 Lhern in an aceident Isppenmy ixchading on boanl first aid
utid fre snfety responibilities. Theve ty urgent need for training of the soew, sspecially in
the drems of safety s wel sa reacoo lochilkgies, &3 required by the Cond enibon of the
Imtemarmpal Maritine Organoration (IMO) and (he Siste Govemmoiin concomed Muay
of Ihe acchdemin victim ot s aiv coused by o lack of basic sxuity katwodge and
preleciion of the smvitorment Aeconding W0 the 14O, numerous desths poourred a1 s
wiere cauwssxd by the haman fector

Table 2. 1Endicoes the chametertstic: of sca inimporstion acshdent. | poncyal,
charmiictiatics of sceddemits e

o) ao acoitlend b d rem Codurmendy;

B} evom that sccidents that we do not koow when w0 expect,

2 ) adeldeviin ud thoke events Multiple Paflors.
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13 1R equintion snd Las sbooi Skip Accidomt

Principles of safecy transpori huo berume sthisdiug 1o the (o omen T long Gme,
sichos the polcy, esmhiptgd 1999 Presidemn Deeree number 105k your of 199900
the extabdishmen of the Komie Nasimnd K oclamessn Tresportast (KNKT)or Makens)
Trmsportation Salety Comamines (NT54),

o i g
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Crvermmens Reguistion Ne | yom of 1998 cyscaming fhe cxamination of (he ship
scchdent are split into live comipntion catepories, namely:

I} Sioking ship;

4 Ship Frod;

3 Shipgeliiom;

4 Shipsctidests which cayse the loss of i lives, wildlife snd property;

51 Ship wes rvm & grovnd s crnded o)

Eximinmicis of the sliip socidemt consisy of » peetimisey cxaminiiis by
Snhbigular (Hochour Mesten) snd sancod cxammation by e Maise Coun
fahkamah Pelayaran). Wherres the [gista lon of the Ropublic of ladmests number 17
your of 200R abaw the shipping cruise Artide 24 Settea tati: Accidents shoand Lhe evenis
caperimeedilty Lhe vesse thad may thesasen the safety of the shipmodior the byansn spinit
In the (oem of

1) Snking ahip.

A Ship fired;

3) Ship collwion;

435h wrs nunaground orgrabed ot

latex, n the Artide 285about the vestigation of the shipssd.dent isstated that:

I} The Acowdent Investigatiom Hosnl ooodested by the Natioml Tismeponsion
Saloty Cosunlitee 1510 starch for [octs in onder to prevenithe ocoumence: of the
shipaco deml wilh the sume cmmes;

21 Inwestigion ux referrad 10 scbmeotion {1 i mede ngstat cxch ship scciifent:

1) Investigatines conducasd by the Natomal Tremportson Safery Commitee
eeferral W subsection (1) Mt 10 dctermine whidh ptron o omisskans of te
doourrenee of the ship scoldenl.

To miininiee he occumence of scamciden mw, top piovity B W rescue the 3oul in
ardet 1ol wfy all the ruled by the stusdasedy ®nd evin more 10 geeuse e sadciy ol xox,
which reairres & suppon from sronnd the worfd) There sne thres ntgenizations (hat grvern
the safity of the ship. e nathmal Maritime Orgenstion FMO), Internstions] Lebous
Orgretiostion (L0} and ¥ ternatonil Teleoonmmisication ndon (L), |aderesn bs one
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of the three Membere of the drphmimiion andbes eedfiod the convestion. Toensare safcry
at 9ed, i 15 reyained for a gyudard ghe nuics) which spplies moreally end iocrmsthnslty,
whichare;
& MNutiomal Standerd incdes:
11 The Leggislution of the Repobiie of ndonesis Act Nao |7 year of 2008 shouw 3
shippimgcrndse that b spefind out o the regpdation of e Govermment snd the
Wiruge 'y deeraion and the regulasion
Hlhe Legislation of the Republic of [ndesesis Act Noo 3 yeur of 1083
eplieemant Act No, Syear of 1984 sbout the Toloconummmications that cotbet
wilh PP Mo. 10 of 1974 on Public Telesammumnicatiome
¥) Government Regedrion Na. 7 year of 2000 sbont eommenp Usi mmanges
regulitich sbout compesence. exporiing and skills gl ilicasline fbe vrom and
the capiainMasicr on all chips axcepy sall ship, =il bost with motor, mestor
boat wilh & sizo fma than OT 35 pivate yacht et was wsed 0 trade and
spedal.zed ships.

h) Intermsiisessl Stardard inélmdes

|t Safcty of [¥e gt Sea (SOLAS) 1974 and 1he smondunent:

33 Marbe Polluics (MARPOL) (9731910 and the ocols;

JyLood Line Caivesion 1966;

4) Collsion Regulntions (COLREGS 1972

4 Toamemge M omuoncnt 1966,

0) Sumdids of Tesining Cenificse and Wach keeping STCW) W7
Amerd memt 1995

71 Inerniiowl libmir Orgsilestion dLO)Y Mo, 147¥ear of §76 about the
Stimmnm Workiag Standsrds for Crew Goamunerce:;

31 heteraptionnl Ldsowr Opgamuisstion (1L0) Cogietfics No. 115 your of 2008
ahowt Seafurcrs ldentification Dooumem. S1D) which hey been enifacd by
The Legikstion of the Hepsidic of Tndomesisl kew Mo | yese uf 2009,

9N Sewch mnd Roseue BARY Cowwentiin




1) Global Marlime Pridtress Safely Sestem (GMDESY,
T} Innatioml Safety Mansgisynt (1ISM)Cade;
13 Inernuriomal Ship end Ports. Security {15P5) Code.

1o nikhition o the conventions mentionad sbovethere B oow mule thist cvwuidd pet bhe
ommitad from e safcty of the wyage which s sbowt Radio Commumicstion. close
relmtion 1o the Radin Regututime (R3), Telegrapt end Telephone Regudation wder the
Cotrwention of the [nemanonsl Tobooomemueponnon Vnlos (TTUY

3-33Cuscy of Ship Accldent

Therr e many cause of comnon S8 sotidems, fom PT Tmns Asis Komule .
0% :

1) Bad w 2aihir,

1) Fres oo buding madcaous peviond.

1) Ship stabibty including shift of the carg:

41 Mo resove bioyancy dise 1 excestive vharge of cargn:

5) {hwamiling (srmading);

a) Colsion:

71 Imperficl design wnd the SrucTune;

¥} Hurzan negligence:

%) Mhow out foffshere ofl pletform).

Sumething thal has fppened I the foid of sea iranaport periadning 1o e ship
aexidontts abd secsitity threatnn the sw'imaniline, indicatts the colience of weakmess 1o
the bur devices imvolved in the world of imarport bn genceal, sesely baridnae, softwars,
a dovice e (e warg end deviind onguisieiion (srganteation warel Vence, in neder
leamubows why this thing hppes, therenre seviral relevant iheovicsneed tobe roviewed

Van dor Schel (1092} expisned that the dengerous simation il ead w0 sccident
wan ihe resull of the combinstion of sechrscal, buman, sl orpmirsiions] fdlors.
Creating 3 system ol defincs, wach o mtmmatic salicty system, wlety proctdres, will
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provent these sttt from kesding o the oot of the isnido d mmike e yson
rittihen 10 e il shate, A shonple oiodel thal dosrbos these can be seen n Fipune 2.1

¥ Tochmiscel Fafoes | . "
| E J 3
| # .
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By

Figrre L1: A srple Model of Canise of Ascsbay
S Van der Schall (1992)

A simple model of seriiksl coowes &5 foveptaad sbove can be differegtuted i theee

sty poiive namaly [Fi gured |y

1¥'F echnical Failure: falure-relaied or the parfonssnce keas than apinel on the gechosed
exjupient i Jor the occiareze of thei ne e, or Failare wosssnoed with Lhe pirical
slihe Whieio tincident oouing

) Horan Fobure: asan chited with misiakes macde s & vt deftnce of the fyman defence
“syuteen us & trigger fir the aveet of Hitees by telabod incidents

1) Orgenimional Felore: related mistd:e1 were mule eurly dofonce of the Cirganirnsion as
4 wyutenn of defrmces, vot Enelly relutnd 10 the accuremer of the mciden devctly bt s
o vy ey that bting olher Gilene lnding W the inchdent.
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o yemr 10 yoar, whip uccider on Indinesn cover doorases. In facl, the coame of the

oet wrrlbent Eke nepeanng the sever mistakes of the s, the iy arver Ear fiom e scides !
cagsey] by hd_hﬂ.nmhﬂ e ships thal do et et the eligibdity mandands. Ad
leam, there meo 1w impudtant eskotm of the 3ca sodldett by indonesis The R, is e
condition of the Mect where, (he ships rmmpint ing eoorsl ismade wihom the e of cormin
standards in fey. b sddiion, many shipsin Ladonesin were puselstsed S ciber sountrics
fommier flects. Tromtynen of theae ships ix M50 substandard. Many ships used o Indoteall ase
ususlly so oid that thay are unseaworthy  Furbosmore, iv home country, the ahips
coneerned May not sctualy be ised an modes of tenspoctubon.  Theeuid resson o the
openilineml feet induding, both mrpecis af the ship and of the charge. This problem occurs
besmie ek of slniBnds spetvition piocedars. Ship which eventually eads 10 mieny
problenn o danperous are duoge with exoon baygags which oot rposssl Bad westhoy
anil isttal comditians dre aol te pals masem The Meeombgy, Clinaidogy sod
Creophysics Deparmen! wways sty the weather comlitina fonoomst [tk the i mgsiitasi
role of the Hirbour Master wha has 1 rictly slect which shige src penvimed (osdl snd
which alipe are 10 wal for the weather aubmlde. Thoee that may te: withheld by Harhour
Master are specidiz s ships. such 2y (he High Speed CraftHSC(PT. Trans Asis Konsulun,
2006}

14 ERAFETY OF THE S3LIp
2.4.) Formal Safety Assewement (FSA) of the Ship

Current modeds of Tormal Safity Assowssrent(FSA Yis widhdy wssd to wrmlyse sccidents
Risow where the safey atsoasment is based oo the risk modef. FEA was deveip f bythe UK
Marine Sakty Agency (1992). The F5A comcept was adopted by Intcrnational Macitime
Orgrieation (IMIT) o the fornn Guidefives w0 Foroml Safety Asscemment (FRA) through
meomwkdum MSC/Cire. 1023-MEPC/Cire. 392 MO, 2002 mod upidssed in 2006 whiih
irclude an evalisstion of the ¥FSA Ouldelines rok critmia The FSA busically puts rivk faciors
in whikh the process systenitically mes seimiific wppooach




MO and Meilime Safery (ommitize (MSC) in 1995 docided o adopt the whois
Coicepl of FSA. This was dote in i hope of asproving the IMO rule-sbing process, sl
Uit Turiber enhuncing te sufery of shippeg. As statedd by Wizieg (2001, it is comsialesad tha
“Murine sfcty may he sigafficontly | mpaved by intredsing & fomml ' goalsctting” sl
assesmiit apprasch sohal Lhe challenge of new techindlogies uisd eir wpphication i whi
design and opermtion may be dell with propady™. For a e specific Sscmsion on the
expociod benefs of the FSA &8 o meulainry tool, aod am poesial frem work for safcry
asdiminee in shipfing compinies, (he reader 3 qefisred b MSA (1993), Wang (2001) and
Peachey (20071 Yallswing the developmest asl intmdsstion af the FSA mettod, nierim
guidelines for PSS application were isssed by MO (1 99%2) w0 dessrine s explsinn ihe oow
prreshasd and W sppert it application and forther development in practice. Swce that Hme,
nerversil FSA trial ipplicathonm and case iisdies have born carviad cul in vmioys MO pembes
wtates. aroundd the wortd. YSome of the mafics lave bees joned in dinct wuppost fiw the
toemubtion of new IMO slity regiilutices og. NV (Tet Nerke Verita), 1997 MO,
19970, IR0, while in soene other sridies e obipective s bees sa provide the jastilcstion
lor rube anvesudments o provisiors alliwimg devimion/eucmptions Foeo m particular rule
[CNY.1997h). Cther audies hivo oot pedin sechl the nalional level, for example. in ordes
o mappett risk dechdon making of the tillonal mnritine suthorlies i specifiic docal
spplistlony (Rosq vim w1 ai, 2001), or 1o spport the implomentution of specdic saloy
memres localy [MNman ¢ al., 2002),

Fuormad Salcty Assesammeriy (T8N is w rssssonl and systemans peocess for the prosve
pestimmnrsseyy) of sadiety bassd wn principhes ol btz Mestification, risk smlysisand oon-
elfccivercs evalygin of the efforis m comemiting therisks, FSA can be used s 2 ol 1o
hol o the developoent of new aafely regilations of m malysing By otisting =t of
regiligions, pnd thus achicve » baluw:e betwctt vafola technics b snd operationl s,
induding hurssn ekmicen nd costs.

The essential sipects of FSA ltie in te pusctive cootral of ks The “Jatcim
Giuidelney fur the Appiic sim of Formal Safkty Assessment (FSA) I the IMO Rube Making
Procem” was islople, mt the 8% Sessdon of MSC held i May 1997 aodi wins cinuliscd o
M T 829 MEPCAC )15 @ December 1997, These guidefines were inlended (0
facifiete trinl applaitions of the FSA prossst. The trinl spplicatioms coromd & widde sros of




hicrests cy Flgh Speed Crwfin, Heliopler Eniing Facilics o Larpe Pasetiges Shipe,
Hazard ldentfication of Ballast Water Exctunge, Sefety of Lichost Laonching Deviees and
mast imporenzly the FSA Studis oo Buk Caorier Safety by variows Administmions wd
Imenummonsi Associstion of Casiflicetion Soacty (JACS) The Interim Guich lines wene
revisgd by MO dunng MSC T, 2001, and relesnt 30 o reviee) MO FSA CGhillelines
MSC/Cire. 023-MEPC/ACie397 pubished in 2000, It s Likely that many more appliiois
of FSA will o be carmieu our apd sbmitied @ the mypulstory methormes for scoopmnce.

The churactoyd o i, of hophy  and risky shosdid be both qualitativemd | geastisiive,
wormintent with the availoble duin, snd should be heoail coough W nchude mnge of opiinas fir
pexluction of risks. A typival FSA samriae in & ahip hype scconding to the 1M Guidsline
wiiolil proceel me fiklows:

Prublem definition;

The problem cnder mralain und b bagwleics shodd b camfully definod While defining

the prablem, the following pamsneiers my be aonsidired rebonm;

DShip eategery dype. length af gros 10Mugs, oow or exictig)

2)Shipn swtomalype loyout, subdiviston, |peopulsian )

1) $hip opermion (N ports abd/or during navigd i m)

4 Accidern.category {colixion, explusoe. lrd

5 Riuk extegory {inpuries. amador Gasalities 0 passengers and cros. envitonimesind mpact,
dunmge. to ship OF port),

By comrdel ng the chartesistic of the ship, » Romnal safety axscssment  of the ship b
veacrbed |n cewil in tiis chapier reganding By WO, FSA B 8 grochensd asd ot
melleildogy, mmxdat cihanolig munitine sfety, inchuding protaction of B b=alth, the
Mmistine chvirtonaicn sid property, by eing risk sealisis ad oot binefi psestement. FHA
can be msod = n wool o belp in the evslomion of new regulsnons for mermome Wi and
pretioction of the misine sovinmment of o mubing & comparison between exiatlng
pomsibly impeoved regulations, with 3 view 0 acheering » balance hetwoen e viiows
wehmical sed operativoal o, incivding the hurmun clement, and betwers ouritime sufely
o protection of e mmnne envirotien o oot
FEA consisn of five sope.




Y identificntion of harards (s ki of 9l relevant sccident scenarios with potestisl cases =
Subies ),

2} Assesinsem of gk (ovalisthon of dsk factoe,

3} Risk camiiol opsions (ewising reyulisory moenmes 10 contel and sedice the identtiled
risks;

4)Cont broebil sssesbenand ( detem tilg coa effectiveness of cack risk condrod option ;and

3) Ragommendmian for dodmiar making (nfoetithon abour the haards, thrir ssasciated
risks and the com eflbstiveres of atemative rink conral aprioss, is provided)

In simple rerma, thesesieps can be reducedio:

1) What might go wrang? « identification of hazasts {alist of al) relevant sceident scenarios
with potenisl causesand oudoines)

2} Huw bad it how 1iely” = amsessmen of ik (ovshsstion of rk factors);

1) (i eaattess bo dnpr oved? = piak comtivol mpthoms [ daiving regalstony messmres W comeil
and reduce the fideatifed risks)

4)%het would I cost and how much heter would it be? ~ com besefil sasersmenn
etermining com. effictiveresm of esch sk comrol optiony:

33 Whatackons showld be taken 7 =rocommendations. fordecision-making ||informastioabou
the hatandy, thele ssociated risks wnd the cost effectivenes of shqmwti ve fisk comirpl
options, I prond ded).

343 Hcard fdvariGesthon (HAZII)

The torm “hazimd ia defined @ “an undesizabic maenms i the process of meeting an
ubicztive, performing o lesk or mgiging in an octivity" (Ko, 998) The tliadtive of this
#iop [n to dervy & list of all relevent scidess somarion, iopether with their patsitial s
wnd owcemes. Towchiovo thin, many typrcal keichnbgues ke empiboryed 1o i ketify the Tmies,
which migli tontrbuie to the ocourrence or escaliting of rach wttden) scenaria. These
lechinique Indude Kuo, B9E):

i Eminsorming
D Havard posl Operability Studes JHAZOP):
3 Felure Made and Effects Amatysis {(EMEA),




r_

F Potiertin] harwrd icdenLiffcwi onarc ¢lescriwad 8 Table 2. 2with rogand 1o chip operxinon,
Once the hazards ape i denllied, with respoct toeach of he e gt shown in Tablc 2.2

r 1t inessetitind 1o carry out o "Pyubitflity Assigramont” (Prsenger Vel Associstion. |97
n order 10 rare the Ikclihood ar frequency of thal ket sceurimg, Afer the examination of

r the froquency esch hamnd ogoting. | i ks cmential W camy oul o “Comepenm
Astl grusicnsl” (Pas ey Vel Asocistiom, 1997) in onder i exde the iompact of dhif, haesnd

r oceuing. Five wabes onc ioed for the “Prolmblity sod Catserueser Assigausenty™ sl
shown in Table 2.3 andZ 4. Teble 2.3 refing | tepeesesih “remce™. which meses har (be
hasend might occur omee non fetime of the svipe, fating 2 represents “ocoemional™, which
meurthul the Bceard might ocour cvery 5 years and mting 3 seprescats “likely”, witich masss
Pt the fuazminnd moght ocenr evey sessoa. Fting 4 atid 3 sepessent “probiilile” wd ot ™,
whisch mes tha the hased might esour mwmthly ot sseltdy oy daily. respectivety.

Tahbe LY Poneptiil Humsed Identifed

Cannndihen Ihl:lripiu
Parsonnel Crow Jirljll'_lpI
Mun o e

Meli pal cxergncy

Efnﬁmmﬂ ' apece fire
"ﬁm'ﬂt‘!m fue 1 fislt Exibize
Mirtial sbess Fire in sermimad

Explosliin in herminal
o Structinsd demeges 1 Ietnnsad
Ervirommental impocts Fahamt emésion

L

NI pollinticie: duse 0 veseel sesident

Follugion due 20 ol discharge

Soproe Lom, cxsl (F97)




Table 1.5: Frogiseny Axslpmren

Jhlhllﬂlh,lf If the froqurney b

o Unlikely Cmight ootur once in s il ime
Cemnae e ocoae in every five pean
Viigh frequem - mighs poswr weekly oo dnily

—I

L = L) W

Bewres: Lot w sl (1997)

Fahibe 24 Comajunts Avstgeeent

Apsign 8 ruting of ¥ the bmpact coukd by
1 Nigl gible : njury nof rogiseing et uld, no comissrtic
vesmel dunmye. 10 on iummoniy inpece, po neeed

Nlloas 1

2 :lqliq! Virm wid, commienhe vewnel dmmage,

R e HE:.I&M

3 ﬁ?lﬂmﬁ-—hﬁlﬂv—i
l_r.mmhnﬂh-r_-hnhd
voympn o (lisclul loss

i ﬁﬂiﬂhlﬂﬁlﬂ.lﬁﬂrn—lﬂ”ﬂn
-'ITWEM.E_“ Pkl

: Camastivpdac © o il i, fost of vesscl, estroms
v irriteenal Lenguact N S

e Lk, et oL, (1097)

2A3KLLE Awmessment

The phiective oF the socomd siep i W cxahusee the factuer contiinsing te e sk
fssocttted with exch hasand o the prieitized Tist This siep msbiles comelderation of ihe
vuriosrs facton (et se trsmeie, desgn cormmication snd mastonance |, which inllashes
the hevel of k.




Fuollowamg to the stady of the cxcaiatinn of the batic or inivitmg ovents fo scridems and
heir final oustomes, (¢ B Dectssary for = fefluenes dlagram to be comstrpessd |n ok 4o
sturky borv Uhe repal story commarzinl, wechusscal mid politicad’wcis] envirommenty inflocsce
et accilent catepory sl cvontually quastify these mflasaces with fopard % beman and
hantware filune ns well ss exernal evenes(Wongch.al.1999). Again the verioss opermios|
planes of theship have tobe ken vl conidemtion wd pene ric demor cxpert | blytisinty i

e amal. A lbt ol ship's o stommscommunmentn amd opermioml phescs is s i Table 25

Trble 2.5: Vessel Compartmenisaned Openvional Phrsc

__Sp'e & O ] ll[vergupculi_li_g_!l—: B
Kl IEAC anstmnionCimrimmoning
Cgo anid Lemromg Mon
Winlil Sipacon i
Lo Apcomenodafinn Cowstil
v 8 Aogpmmo il Open Sun Navigation
applicable)
e
g e T ey — ;
Arm Muustienanes sbosnd/iz port
Source: Wanpg mnd Foinikis ¢ 2000)
TAA Witk Cantrwl Dptions

The purpese of this step is oo derve regulitary messeses 16 cenies) sl redocs e ks
esmated in wep X Aleonon b focused initindy on the highewt tidk areas (§pomse, 1977)
Atiither witn at this shage b 1o prspose elactive il practicsl Risk Cattnol Mostires” (RCMs)
tor higherisk arem idenmified fom the informsmn prodiced by the il ssesst o e
provdious dep (Wmng, @ ol |99}, A) this sage the bmplorentstion oot el pobeiitial

teneli: of ik contnl meawres are not of concerm. in geseesi, thers ero thee stisin
chomeleripex soeding 16 which RCMs e cvehmied and which o be somanarized oy

fallow:




i

1) Those relating ty the fimdmmental type of risk reduction like e preventstive messires
foeming “sufety hartiery " a0t allowimg an incidont b progmse
2) Thase relating o the rpe of action reuired (ic. snginesring or procedesal),
1) Those relak o 1o the confidlonce tha ean be placed in the mestire fringle o redundant,
active Of pRAsicd b
Reduging the likelbood of acourresor andior Ibe sovrily of the camdagusoces of

hazzods can acicve cemtsin amount of rak redugion, Thereare threr enuin methods used for
ik reductlon, wanely e munsgement, enpineering sal cperaticasl (=e

11.&Coni-benelil Anpament

Sebetted) ROMy mut abso be cont-alexrive (afmmczree) s that the Somciil gined will be
grester thatt the Tnaocinl loss inctrved e 8 tesudl of the adoptive Wung, 1909), Therclon
this dicp (s elming o kieni¥ying the hendi from the roducod rinks and the pesecasbnd cusis
for cach REM. Altentlon imncosssery tobe dewwin 3o the Fact thet the eyplustion of costs and
benefics shauld initiall be corled owt for the averstl kilustionand then Tov 1he variouw partics
con e d iud afficted by the pobilem in concern. The partiessfectod 20w commonly refemed
tn a5 "Stakcholdars' There sre limmtions in carrymg oot cost-bene it sandysn. The fimitaiom
comi: froih iniperfect dittn wod imcertiindy 1 ot alve be peimied dur hat cot-besefii
sl yiin inx siaggartod for use hy FEA s ool & precise schonce, Tt i in swiy w way of evaliuagion.
Thus, L caopol be wsed mechanidizalty, et only a5 & consulting 1 netrumentin docssion
Powik bty prioviesii

245 [Yechlan Making

The Minal sep af FSA & dectaion muking” winch simm st ghing recommesdstions snd
mubing decli ous [of salety improvemesd inking ink ermptlderution the fisglinge during the
whele process. Thua, the: proces off miirrsstion penersted inal] four previsus sicps are used
in selecting the risk cemtrol nptics which best combuaes cost effectivensm aml mn sorpaale

- ruik rodtinetion esotding wo the ot rink critetia set by the regulaion.
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It is oty sl wever, that the application of shuibine memencal risk clilois
iy ool alhoys ‘be approprinte = the wbole procen of 1k seewmeg W lvalves
uncavtninbey. Furthermore, opimims on scceprsble sumencsd ask onteria may dilfoonties
betuwes buliskdiuls s sossetion it differens 2ultiem, experimes mwd mertalities

o Fl*"" 1! o
e ‘Tr"—r s

— v — — o — o —

Figwre 1.3 tutbematars Flrw in 154 Procass
Souree Dasguptn, J (NI )

Prier wapptication. of ke FSA sicps, achdibiomal Infimation woetd bo tequmad m be
compled of the following:
1ikketlificalion of exsting deugn conceptaand review of sxising rubsanegilet| pns
2N dentifi caion. of exteting operiona] pr ool orew'concg e
1) Complletion olynule) sy vrder consid mutiohmsd thetr properin
A Wbeoti Breaibon of tvalved parties nespotethleTiabls fis sicy,

FSALs keatiyl andgymicipatic progms lor meestieg Hictand Tovevilmding the cots
and Bemefits of diffcrent optiine for mdiscing those risks (Peachy 19995, The bonefis of
sdaping F SAm aregilaisry tal ware very peewursiely pawied oul by K MSA wed o e
summurized b 1ke folawing LK MEA[199 3):

[ A comisient regulstory regnane which fdresses M sspesin of 2tfity inn imegrmed vay

2)Cost affectiveness, wherehy salety mvestina in targaed svhere 1 will schiove the gredest
hene fiz

3) A premetive pprmech, etahling hurzrs il fave 1ot et given vise io accidests o be
propesly vand - dond,

4) Canfidence 1bat regeimkory reguisen ety sre a3 proporix o the severity of Uhe rivis and;




51 A mthorel bass fir sddrossmy new sk posad hy the cver changing techailags
LS FMEA (Faflure Mode and Eifiecr Anshysin

FMFA Initlely were used by the (15 miliery after Woorld War ¥ as @ process wol,
wnd gradlually specimd bita intlstry. It became widely kintrinn withio the guality comanusiny s
A tniwl qualiyy mansgment ool & lbe 80 and ss & Six Sigmaton] B the 17908 A cam
shodd apply FMEAD peform risk azseoumend 1o s what the cosomer wil expeience ifa
key proces (gt (X) wem w (all, The wen shoudd then ke astben w mamimine ik and
doegrnetty processey il impovengnt activithes, FMEA in 3 Tving docimen g shoakd be
reviesed amd ipdated whieitver the procesa is chanpal Cligges. 2002). FMEA [s one of the
et effichenn fow-risk docile o prevemti of probfers aad fin ideiidlestion of more
offiesicthot manlibone, in cor lerms, bn ortder i prevert sock prablesss,

T develop the FME A, ssurvey on the fonctions of cach componeni, as well 2 on s
Pdhure tisccded und ellects, wae nilialy done. The cystan of twexteal deseription contsitied b
e tevuival eperatlon insastivn, ihe full reginers bn the shnormrsality cods (=nvaer andens
o masrtesuince | of the plunt. (he maisiomnce plind vareendly e end the issrumensacion
dessripthoms of the expaffrment ol componesms were gesd ak wpport for the mralyvin, [f were
alap pecformed a bridnstorming sesim ininad by (he plan eperatoes, a0 et i1 s possibibe
I8 gt mione delals ahowl he desesigelisn of the pet i ble fodures of cuch component The
documenmmiion of enalywis FMEA wea devekned sconfing 1o sumdemdised  componen
ahowr In Ihe Table 2.6

Table Lb: Standasderns empomats li= PMEA Assdyds

-

RYETEM INENTIFMCATION

COMPONENT  COMPMINEST  FRACTIONAL FAILLUNRE. VAR UKE  dAILDNE
FUNCTION  FAILURY MO CAUSE BT

Sourer: Sows, ot sl (200K)




Beberm aer the explanation of each ol of the prescsted form

e Fimctlon: Action whiih the tmex Jeviers thai the itnn or systern enecutes is » specificd
performumes standanl.

o Cumpaeenl! ldenfification of cach armpersmt tha hebmys bapcm

« Cormpeatent Fitetion: Siccisit snil scomibe desoription of the i that the componcst avst
AL

o Tiuncrimal fajure: B ription o Al the poasiblc foilures pertinent w0 cach componen.

e Frilure Mode: Dessripton of the form an the falre 1 abweryedby the gpomiios beam.

¢ Podonnosce o one determined ype of aléem, or pofion wesee of & relay sigraling miwr.

o Falhwne cause: Sieople wnd soncise fescriptivg ol the cocisrrences (casen sl they cant
ongin lethe comddkerod type of fuluone.

e Fuilure dTixcr: Comsequitice of Lhe noiiivetice of the falhore, perecived or ot for the fingd
user, § can be local (11 doot not affece the other camponenes) orglobel (ilcan affect other
fhnclicon o cosnpuienin),

16, DWE5F1. ENGINES

Uriese] Tued s the restily of o petrudeum frastion Ity berween 1757 C W 37TF C und
used uy Dael Ly dizsel cgines. The dieve! eague was inested xd mmiz=ted by Riaboph Pacsel
in 392, [Hesel egine works with the maimum spocd is hreer commipared. with gasctine
< piny thal dlen haveapeed of exer 4000 revolgion per minsse Mot dicsel sl work
et speeds bewvesn 30 &Q SOGrow@iies  porminute Dicsel engine that works with Bospeaed
ol lcan thon $00 rotatiany per mentee is caled ow snoed diesel sy, over 1200 mtmiom
per winule {s codod high speod diascl otigine. while betwesti the Pwo in calexd modisen spexd
ieved angane. Lirw spoad iiesed empine 1 used us 3 siboner and machine om targe shign. The
meilhivem apeed le bheing el bs gl Alvdes e focomidives, while 8 high speed wad fiw
el huex, rucksand s, Indonesia curently bas wo types of dissel fyel, diese] Fual
wned rs mutor Fael dizse] with high romtiongmeed And dicsel ol for low mesblon spoed (Deme.
et =l 2001 ). el engme are widely s as gerenitons wnd prime movers in indintry snd
the ‘militiy For ibeir dusability whl efficent pofivmasce and ey sre ulies wsed &




applicstinns where relishility @ 2 crwsesl opersting repiremc, ©args ! modns st Ses
ctgimes cun be foand in clectricsl powsr plants m the prime morvers of large ovcmnte yemche
Meanwhile smaber, Rlgh-speoad ongities Bovie beovn Bl in tscicire. tribel, iy sd pinal)
marine vassels Diesel crgitics are slag esd for & wids sarety of miliksry sppisstion

Dicac ompmes wre congamadic o Spark [ plad{SE) ongines b oy rewpeda, with (e
£xocpilon thul Lhey usc the hest peodies] rom the compresaion stroke for ipstitien rathor tem
park plags. Dhemed fisel {5 tnjocmd o high pressaire w0 the cylimder after the wir has boon
oenpressed tovuch 2 potnt where aita- g fice ocoun.

Tha compressinn catho of dieset enylisos can be groiier thas twice of thw from 51
ehginea, which rasalates intogroser clliciensy The combrastion pricess of the diesed ongise
In highly dependent upon the precise ijostion of womized foe) into the olisdr o twirl
chamber. The lest mjectiim system controh the injection peesaire | nocessary For soricsien
and mixtiire} and dispenses o meterid smoent of fued ke speei(iod speed soed load combitionn,
it hues ffocts wpon emiemtons aed oversll engise Do, Vi re bl apenution of the Fael
injectionidelivery systom Is thas & peramowsit comvem for bolby engine s [ urers and
mainicnance persafiie!  The development of the distrib s iy pe injection pump with
metammatic timing fintroded b the ey 1960°) and Efectronic Diesel Copmod ( deve lopd
during the B70's) birve coutributed gresily 1o the incresod power output mt loweremissions
of todem englnes (Pemkis and Aahullr, 1900).

Resewrch ettocts refated W the development of fiesel englas thagmisatn svatoms lirve
typically been gui dd hy o theroygh knowledge of cottiponcet. fidlure modes. A wiihi jiry-
buacil engineering method 1wt b eommenly employed s 50 evikatin ool ks Failae Mode
-ind Fifeets Amilysks (FMEA) FMIEA charms deseilte e Radlii of & compraisesi ped exifinl
lisiliire inides, pomible conmes of hilure, sl the effegts suh lillures. would heve upon the
symem’s operutlon, Otfser sitsions of mowta captune this i oformalionen: employed 1 RCM
{tanalysisand FMECA (Frllure Maodes Effects and Criticality Anabysis).

The FMEA charl shown in Tuble2 Tia foe large, medivm-sposd soson dicsel engines
Iypicd [y employed in large commersial vevsels,




" |
sy Sageuiyn “an) [xamantiny [y ) =t
a4y m uaror] T WS 5% Uy e Sl

Lo ey aveit it oy
Alrgeang BAjwa L3R ML
N o P S dand IRy puy
bomeaus soeofy) amesand G pecies aaseand sory
VM) o
FEVEIRAR S .
wofpeesg e 2gpdinge s )
Lacscyreo BUTRLICY dopen] £ wangy el 198 IBETLEIT Gt Xt |
Hi PRIR VIAGIP M PHTRELITE) L SRR ) [RIT B oo
LU TEYIoD GaAnas] OF SR SIPHAGE DETRILY  UGTIRIIDOTE (A ] SUNISISGLE 1] [RRy] aEpigy el
[ Jo amssasd e
7 VIR UM PRI s (A0 amsaial [T
(L)
mmd mor) =V POWERSFRCD) SRR [ paae)
Apsaisas
oy per pouirilon o st
Qapulds jo Mty “hude sy un__l_lﬁnuj_____ﬂr Eﬁu____

m A B0 ey AIN[IE§ Jo IN0T ) Mgl ) PO vmgixd

surelg Gddng 110 =4 )0 L= VNS LT AL
fl .l..E.I.L




Insccondunce with I aperetion, dicsel eogine instaked oo 2ahin is isppared by fucl
ollayseern, iviceliog oil systmt, weterconling syasw ad sartng airyysian. All of these
systerms havo & Fosctlon as well as 2 very Impertast sl fortx: main empine opcrstions. This
i bevanse iy the evint of Sstige toonool  tha Tyt lod syy 1am & main yngine carrier i
be having jrodicing and the posable main eogine conmot o pemic propedy . For exsmple, i the
fuet ol system entewimisred o abhan which hes yetto amticfy Ot tevipcrubioe of combyistion
and compreesion o be Jow, the flmb poing oF the fuet willisotfimly be sehid,

Thesomo thing happena nthe water coodng sysiem as wel s fubschcating Dblrystem
3 othe water cooling symo s having probieme. the engine will qui | bekiyme hot In
uddlﬁmflhelubrinlilunﬂ|rnmﬂutmuummlmuummmh
he lubscaimdin  having prishlomid, the lest |uhwiests sl engine will quickly wese oue. Thensfore,
the molor cumier wil not bie oble to withsmod the hest genermssd. by the wiotor of the parem
work. And Ibe lestly  whenylorting siry dem piobl o ooour the serting sy s onthe camcr
motar wil Il 0 opemle.

FMEA ioctuigiie I8 applicd 10 srmuba o th powsible fa ibees, i order mo sz the safety
Facior mond Gotrsegquenily costumer satisfaction One of the misis difTiormces Ietween FMEA
unad pther quaky methods i the FMEA isen active metiod, while ot methoibime pamive
mry bosed on oiveton): when faluns ocon, olber moh ik define some resctiies; but
rescions bawe lom af cosls end roscores. FMEA e 0 estisnate e potessinl peohisms wed
thdr rinks s then decde ypon Botiems beding 10 reduetion orelisiast on of roh This ki of
provenilye sci in an action sgaimed fwitore thar possihly vould Mppen Rdw Rooure, (1 i oy
that duiirg preventive acilis, which heppes i early phasos of developeess. fowercost s Erme
conmpannd b resstied spprosch | Pelady, 1994

&) SUMMARY (W CHAFTER

Tha chapicr discusses ot first the vituation of ship sceidests in Indoncsn. As. Indonesia
Inararchpelgy s, the maritime cnspovtetionalfects most of goods sod pessnger tovencse
nenomi (e iakanda. The ship bundling diffewiy will assmit sgnal w ship afficer i charge
tke sctian propeily fo coment abip hadfiog siwrinn which depends on techmcal mwscs
onsaneath il knd hemas i,




The chaptar also describedd on chencteristic of scesccident cxiaing ship soci kasis W
happen, Then it condtinued by explamn g the theory of Fonmsl Safcw Assessmont (ERA)
rgerding with lalernations! Mritime Orgenizstien [IMO )R gilstlon. In this FSA thore is
Havzand Wentification. Ce of th techiijtie commotily wod b FMEA. PMEA i iin effictive
ledysbequ: Tor L denlifymy and clivinding poweble failurex The bot pant 5 sbout the diesed
engines. The lbemture redew described sboot the theonics] mpects of the peobion gt g
ship accikmi s expeially in cnpiine oo {diesct cagin) and unformed us shour the
Nechnlgue fior climirating passible failire using FMEA




