
1．ABSTRACT

lNTERNATIONALASSOCIATIONOFMARITIMEUNlVERSITIES

PROCEED］NGSOFrNAUGURALGENERALASSEMBu′

26・29JUNE2000，lSTANBUL，TURKEY

IMMODELFORSHIPSAFETY

M．Furusho

KobeUniversltyOfMerchantileMarine，JAPAN

Whenthinkingaboutthe魚・amewOrkfbrship

Safbty，the element ofthis丘ameworkis an

importantviewpolnt．Theauthorwouldliketo

proposethe”IMmodel”forshipsafbtyasthe

elements that composed this舟amework to

maketheshipsoperatesafb1y．

This basicidea oftheframeworkis based on

thetechniqueby the NationalTransportation

SafetyBoard（NTSB（1））．Theelements，Which

COmpOSethe鮎meidea，are Shownbythese

keywords such as4M factors，①Man，②

Machine，③Media，④Management．
TheauthorproposetoaddHⅠ”elementtothese

4M．because the human beings have the

tendency to think about things centerlng On

OneSelr

Therearethreekindsofconceptofthismodel

asfbllows：

（1）Ⅰnternalconceptasa什ameidea

（2）lntermediateconceptfbrsafbtynavigation

（3）Externalconceptfbrmaritimesafbty

2．0BJECTIVES

The marine accidentis qulte Pitiless．How

Should we understand the accident　for the

Safもtytechnology？lsnottheaccidentavoided
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in this age when the science and technology

deveIoped？Whatshouldwethinksoasnotto

repeatandtoavoidthemarinedisasters？

The accident cannpt beforeseen at alL and

OCCurSSuddenlyevenifthesafbtymeasuresare

done enough．Itis necessary to analyze the

SyStem nOW and thehumanactivltyin detail

withthemarineaccident．

Asforthehumanerrors，therearethreeasking

questions to the commonsense theory of

accidentinreturn．（2）

（1）Thereis no distinction of rudimentary

mistakeorspecia】mistakeinthehumanerrors．

（2）Even the proper person has the mistake

unexpectedly．

（3）Whenthemachineandthesystembecome

COnVenient，manbecomesthosewhoidle．

IngeneraI，therearetwoimportantpurposesto

mechanize．

Thenrstpurposeofmechanizationistoenable

mass production　withlow－COSt Of the

COmmOditywhichcannotbemanuallydoneof．

thestandardization．

The second purpose of mechanizationis to

makedifncultworktoprocessdonefaultlessly

inman’sjudgmentandpower．
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3．ACCIDENT INVESTLGATlON

PMLOSOPRIESANDTECftNIQUEBY

NTSli

ThehuJ＝・eSPOnSibiJityglVeSPJ’JOrltyinJapan，

and the pursuit ofresponsibilityis confuSed

Withtheinvestlgationofthetechnicalaccident．

ltis dimcult toinvestlgate the accident

reasonably・Tablelsh0WSthetechnique‘ofthe

accidenti11VeStlgation．which NTSB adopts・

This technique of accidentinvestlgation by

NTSBisscient摘candreasonable．

Thblel：Accid馴ltinvestigation technique by

NTSB

（りSequenceorEvents

ltisnecessarytodigupallthefictorswithan

ilnpOrtant efrtct safbJy witll eaCh other．

accordillg tO the time series to clal・ify　the

accidentcauseandtocJarifythechainrelationof

thosefactors．

Forthisreason，itisnecessarytonxtllefactby

COHectJngthesiteinvestIgation，thehearlng．the
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mateTiaZ evidence and Ehe eo（PerJmgzllaJ

l・eSearChes，etC．

（2），4MFactors

Thet－4MtlbctorsaI－eeXplai11edasfbHowsこ

①Mall二

This term means theindividual error of　こI

PerSOn SuCh as a master．an o餌cer、a Pilot，；l

VTIS’s ofncer，and crew on board．This error

has relation ofl●Human factors”illCludillg tl－t3

mindstressorthemistakewithoutthcproble1－1

0fresponsibility．

②Machineこ

This tenll meanS deftct and breakdowns such

asdamagesofhullandfaHuresofengmeSand

Ship’sqtherfacilities．

③Media：

This term has a considerably wide meanIng＿

andindicates an environmental conditioll thaL

afrbcts theinfbrmation on the communicatioll

and the setvice、the weather condition．tlle

harborfacilities，and the navJgationalaids fbr

Saili喝．

④Management：
What do the colllPally，the group，a11d the

administration dofor safbty，Or What did no！

they do？Thereis a phenomenOn COnCemJng

Withnotonly one－M butalsoanevent wllich

hasafftctedtwo－Mormore．Theproblemand

measuresofthesystemcanbeclarinedfbrthe

first timeby classifyingthe phenolllenOninlo

■■4MH．

（3）ProbableCauses二

The mostilllmediate and main cause or the

accidentis described as a probable causein

Variousfactors．Becausetheworktoclarifythc

maincauseasa：PrObabIecauseisunavoidable

asthereporrbytheadministration，itisnottoo

’important．
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（4）Recommendations：

ltisimportant to describe clearly．”Who

executes？M一一Whatis theitem executed？”and

”Whenwi1日texecuteby？’’Especially，aSfor

describingthetimelimitclearly，theexecution

Ofprocedureshastwokindsofactionprogram．

Oneisneededtorequlretheemergencyaction．

TheotheroneisbigscaleactiontorequIretime

and money．Therefbre，itis necessary to

describe the timelimit・Clearly dividedinto

”Immediatcaction”andHLong－termaCtion．’．

Therearetwoimportantproceduresaccording

totheabove－mentionedprocedures．

Thefirstprocedureistheworktoclarifythe（1）

’’SequenceofEvents’’．

The second procedureis theworkto cIassify

（l）”Sequence of Events”into（2）一■4　M

Factorsr’・Ifthese twoworks are completely

done，（3）”Probable causes’’　and　（4）

l’Recommendations’一areshowninevitably．

Asmentioncdabove，thetechniqueofaccident

investlgation by NTSB does notintend only

PrOCedure．The technique of accident

investlgation by NTSB includes the

philosophical proof where the essential

meanlngandthesuggestion．oftheaccidentare

POlntedout．

4．1NTERNAL CONCEPT OFIM MODEL

ASAFRAMEIDEA

TheauthorproposestheIMmodelformaritime

Safbty．The ftameidea of this modelis

COmPOSed by the combination of4M fhctors

thatareaddingby”P’factorlShownasFig．1，

becausemanalwaysputoneselfinthecenterof

theearth．

ln the Fig．1，①～④　shows the relation
between u4M”and”L”．The relation between

“Man”and”r means（D”Human ReIation，，

Or”Human Communication”．The relation
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between“Machine”and“rmeans②“Human

Interfhce”．The relationbetween“Media’’and

“r means　③“Media hbmIation’’．The

relationbetween“Management”and“rmeans

④“selrContr01，，．

Fig．lInternaJConceptoflMMode暮asa Frame

ldea

①“Human Relation’’　or　“Human．

Communication”means human factors such

as6PthatareasfoHowsこく3）

1．PhysiologlCalfactors

2．Physicalfactors

3．PathologlCal血ctors

4．PharmacologlCalfhctors

5．PsychologlCaHictors

6．Psycho－SOCialfactors

Aboveitemsl．～4．aredescribedasa

PhysioIoglCalfactor．Ontheotherhand，items

5．＆6．aredescribedasapsychologlCalfactorl

“HumanCommunication”needsnotonlyverbal

interfacebutalsononverbalinterhce．

②“HumanInterface（HI）”meanstheinteraction

ofmanwiththeirmechanicalfhciIitiesand

equlPmentS．ThemainobjectiveofHlis

designedbynttinghumancharacteristics

accordingtothee唱OnOmiCsandalsotothe

humanenglneerlng．
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③“Medialnfbrmation’1hasthemeaningofthe

interactipnthroughtheenvironmentalproblems

suchasweather，the sea－Surfaceconditioll，and

theinformationtechnoIogy（IT）・

④”Self Control”means the management

SCheme based on the SRK一mOdeI（Human

actlVlty depends on the Skill・Rute・

Knowledge－base）byRasmussen－1990一・

5．1NTERMEDIATECONCEPTOFIM

MODELFORSAFETYNAVIGATION

AuthorshowstheinternalcollCePtaSa什ame

ideainthepreviouschapter4，0mtheotherhand，

Withregal・dtotheintermediateconceptofIM

modelforSafbtYNavigation．Fig．2indicatesthe

l■elations訓mOl唱4M．

Fig．2lntermediateConceptoflMModelfor

SafetyNavigation

ln the Fig．2，the relation between“Man”and

HMachine”　means　（l），，Man－MachiIle

lnterfhcefbrNavigatioJl”，

The relation between“Machine’’alld nMedia’’

means（2）”lntbrmationaidsfbrNavigatiotl”．

The relation between　”Media’’　and

“Managemellt”means　（3）”Maritime

Environmen暮alProteclioll”．

29

〟〟U／付の聯‘用JGe′Te′・8日∫∫引〃叫′

Therelationbetween”Managemellt’’and”Man、’

means（4）’’BridgeResourceManagcmcnt’’

（l）’’Man－Machinelnterface fbr Navigatioll’’

rneansthebasicconcept ofsystemde＄ignthaL

hascomfortableoperationwithoutuser’sspecial

attent10n．

（2）“hfbrmatiollaidsfbrNavigation’’meanS

themeasurementde＼′ices、SOthatnavIgatOrSCan

obtain the efftctive alld essentialinfbrlllatioll

throughthe environmental situatio11SuCh as

meteorologlCal，geOgraPhical，tramc and other

navlgationalinfbrmation・

（3）L’MaritimeEnvironmentalProtectiolr

meanstheproblemsthatisconcernedwith

marinepolIutioncausedbyexhaustgas．

de－baHastwaterandgarbageetc・

（4）”BridgeResourceManagement”meansthe

humanrelationfactorsamongpersonsinthe

navlgationbridge・AlargenumberofmarillC

disastershaveoccurredbythesecausesofthc

humanrelationfhctors．Mastel・hasseveralkinds

OfresponsibilitiesonboardasyouknoWForthe

Shipsaftty，ltlSilllPOrtanttOhaveonlyoneline

Ordersystem．andalsotoconfirmeachotherfbr

thecon鮎1nationoftheorder－Scontentby

repeatlngandbyspeakil－gOrderwithasimple

bodyactio11．

1tis easy to consider by settlng．ll■l mainly・

because each relatiol－amOng LtemS Can1－0t bc

Separated exactly，alld eachitem haS CIose

relation．

7．EXTERNALCONCEPTOFIMMODELFOR

MARITlMESAFETY

－JNTERNATlONAL CONVENTlON LEVEL－

ARer a serious and haZardous marine disaster

had occurred，theinternational conve11tion has

beenoRenestablished．

The nrst and wel1－known internatio11al
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COnVentionwastheSOLASthatwasadopted

due to the marine disaster of Titanic．This

COnVention providesfbrtheseaworthinessof

theshipandthesafttyofZitbatsea．

The STCW convention was provided as

international standards concernlng the

executionofknowledge，theskilいhetrainlng
and the duty of sesfhrers to prevent an

accidentbecauseof’．TorreyCanyon’f．

The MARPOL convention that cameinto

effbctin1983　takes the abbreviation of

MAm POLLUT10N and is called
MARPOL73／78convention．

Abasicinternationalruleofthemarinetra餌C

SyStemis“theInternationalRegulations fbr

Preventlng Collisions at Sea，1972”，andis

calledCOLREG．

Fig．3ShowstheexternalconceptofIMrnodel

for maritime saftty by applying these main

internationalconventionsandregulations．

Fig．3ExtornalConcoptQflMModQHorMaritirTU

Satoty・lntornationalConvontionLovoト

TheISMcode（5）shouldbeindicatedasthe

Management－fhctors however this codeis

describedwith the new chapterⅨ　ofthe

SOLASconvention．ltisthereasonwhythe

lSM codefor pollution preventionis also
describedwiththesameone．
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Thble2：MainIectures（Partly）for studQntS Of

navigationctassatKUMM
【4）

4M　　　星MainLectur即brNavigaliond血約

Man

MilritimeLablIr

80alSeaman油ip

Sc損ねrersLilW

MilrineSamitation

Machine

DynamicS0†ShipMotion

NavaIArchileCture

N射′i騨HonSyザkmS

MarineEI唱ineering

TheoriesotShiphandling

Tnln叩OrtationRnかeerlng

NavigalioIlalAi血

MarineElectriCAppa柑hS

Media

Tra舶pOrl孤伽mEconomkg

fixandSailing

N払YigationSystem＃

MilrincMet甲rOlogy

Occanogr叩hy

Sig嗣ICommunir心血nonboard

MbrjneEIIYironme甘IillSCicnCe

Chemica10亡eanOgraphy

Management

SemirLarOnMurltimeSystem

MarinelnsurllnCe

FleetOpげation

PorI珊dHarborSEngineer川g

M払rineTrumCE噸ineerI叩

Maritim¢Publkl劇W

MaritimeSa侮り珊dMaintenanCe

N抑ig払tionPl溝川IngandRouli叩

Ⅰヵg如iCざ門anmmg

MhritimeLilW

Adv紺CedCargo甘訂ndling

Sa向けA的eSSmenlmrShip

lnternation山Laworth（：Sea

RulesortheMarilimeRoilds

MbrineCaぷui山ies

Man壬唱ementO†MaChin叩・

RadioR曙uIation†brN雨ional
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